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REVIEW OF THE PRESIDENT’S 
CLIMATE ACTION PLAN 


THURSDAY, JANUARY 16, 2014 

U.S. Senate, 

Committee on Environment and Public Works, 

Washington, DC. 

The committee met, pursuant to notice, at 9:15 a.m. in room 406, 
Dirksen Senate Building, Hon. Barbara Boxer (chairman of the 
committee) presiding. 

Present: Senators Boxer, Vitter, Cardin, Whitehouse, Merkley, 
Booker, Carper, Inhofe, Crapo, Barrasso, Sessions, Fischer, 
Boozman, and Wicker. 

Senator Boxer. Good morning, everybody. And I would ask the 
panel to take their seats, and I would ask the good Senator Udall 
to sit there at the end and he is going to introduce us to a member 
of the second panel. But knowing his schedule, we said we would 
allow him to go first. 

We also want to note that Senator Inhofe, one of the great mem- 
bers of this committee, has to run to be a ranking member in his 
Armed Services Committee. So he is going to leave, preserve his 
early bird status and come back. 

Senator Inhofe. I will. 

Senator Boxer. So before we even do our opening statements. 
Senator Udall, we want you to be able to go to your next appoint- 
ment. Please, go right ahead. 

Senator Udall. Thank you. Senator Boxer. Good morning to the 
committee. Thank you. Senator Vitter. I appreciate an opportunity 
to introduce a member of your second panel, but a man who looms 
large in our great State of Colorado, and that is former Governor 
Bill Ritter. He helped our State become a national leader in the 
new energy economy, and in our fight to combat global warming. 
He was our Governor from 2007, Senator Boxer, to 2011. He found 
really creative ways to grow a bipartisan consensus around the 
need for our State to develop job creating clean energy while also 
safeguarding our land and our air, our water, the features that 
make the Centennial State, look, I am going to be immodest here, 
we are the envy of the world. 

[Laughter.] 

Senator Udall. He was raised on a farm, he brought that rural 
perspective to discussions about crafting an effective State policy of 
energy development. 

Many of you have heard me talk about our strong renewable 
electricity standard. It is second only to the great State of Califor- 
nia’s. I helped lead that effort in 2004. We started out with a 10 
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percent requirement. We very quickly met that requirement, and 
then Governor Ritter came along and he built on that accomplish- 
ment and he led the effort, Senator Boxer, to whereby now we are 
going to triple the State’s use of renewable energy to 30 percent by 
2020. 

Along the way he created the Governor’s energy office, which was 
the first cabinet level office devoted to improving the effective use 
of Colorado’s vast energy resources. He also signed Colorado’s 
Clean Air-Clean Jobs Act, which moved us in the utility front from 
burning of coal in our front range power plants to the use of clean- 
burning natural gas. We reduced carbon emissions, we cleaned up 
our air, we created jobs. And that natural gas, it may have been 
from Colorado, Senator Inhofe isn’t here, it may have been from 
Oklahoma, it may have been from Louisiana, Senator Vitter’s 
State. So we are truly an all of the above energy State. We are now 
one of the leading States, because of Governor Ritter’s great work 
in terms of the jobs created and total money invested in our grow- 
ing clean energy economy. 

Since we are here today to talk about climate action plans, I 
want to add that Governor Ritter issued Colorado’s first climate ac- 
tion plan in 2007. It was a bold proposal, it called for a 20 percent 
reduction in greenhouse gas emissions by 2020, and an 80 percent 
reduction by 2050. 

So what has Governor Ritter been doing since he left office in 
2011? Well, he went up to CSU, our land grant college, Colorado 
State University, he created the Center for New Energy Economy 
at CSU. The Center promotes the growth of clean energy by work- 
ing through, with leaders in government and the private sector, 
their pursuing business friendly policies that create jobs and pro- 
mote investment in the clean tech economy. And the Center does 
this all the while through maintaining a commitment to the Uni- 
versity’s original land grant service mission, to benefit the people 
of Colorado. 

The Center is expanding the innovative and entrepreneurial ap- 
proach to clean energy research. Colorado State has long been 
known for that. It will play an integral role in bringing alternative 
energy solutions to the marketplace. 

And I just want to end on this note. Chairman Boxer, and Rank- 
ing Member Vitter, I am really pleased, I know Senator Bennet is 
really pleased that you saw fit to invite the Governor here today. 
He has a lot to share with you. It is thanks to efforts like Governor 
Ritter’s that I can say with confidence and pride that Colorado has 
a balanced approach to energy that is truly a model for our Nation. 
So I know you will enjoy hearing form Governor Ritter, and I know 
he looks forward to engaging in a back and forth with the com- 
mittee. Again, thank you for inviting him, and I appreciate the 
time of the committee. 

Senator Boxer. Thank you so much. 

So we will go the 5-minute rule now. 

OPENING STATEMENT OF HON. BARBARA BOXER, 

U.S. SENATOR FROM THE STATE OF CALIFORNIA 

Senator Boxer. Today’s hearing will cover three topics. First, the 
President’s climate action plan, which is a critical issue. We have 
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four agencies here today to address it. Senator Vitter and minority 
members of this committees stated in their December 2013 year- 
end report, Vitter and the EPW Republicans will continue pushing 
for an oversight hearing on the Administration’s climate agenda 
that includes witnesses from Federal agencies. 

Second, today’s hearing will include the budget for the EPA, and 
third, we have set aside time for members of this committee to ask 
about John Beale, an outrageous con man who was finally caught 
and convicted. We held a briefing on this on September 30th. All 
members were invited. I asked many questions and Senator Vitter 
asked over 50 questions. However, Senator Vitter has more ques- 
tions, so we are covering that subject, too. 

The broad scope of this hearing was formally agreed to by rank- 
ing members. 

The Wall Street Journal said in its editorial today that I am liv- 
ing in an EPA fairy tale for commending EPA Administrator 
McCarthy for shining a light on the actions of a rogue employee. 
Well, that is what Patrick Sullivan said, the Assistant Inspector 
General, when he said about Ms. McCarthy’s role, “To our knowl- 
edge, the first senior person to express concerns was Ms. McCar- 
thy.” So I stand by what I said. 

Now let me turn to the President’s climate action. In his plan re- 
leased on June 2013, President Obama called for action to fight cli- 
mate change, so we don’t condemn future generations to a planet 
that is beyond repair. I couldn’t agree more, because climate 
change is a catastrophe that is unfolding before our very eyes. The 
President’s plan lays out a road map for action. It calls for a wide 
range of reasonable steps to reduce carbon pollution, grow the econ- 
omy through clean energy, prepare for future impacts, such as ris- 
ing sea levels and storm surges, and lead global efforts to fight cli- 
mate change. 

When the President announced his climate change plan, many 
companies issued statements of support, including Wal-Mart, Hon- 
eywell, DuPont, Dominion Resources, American Electric Power and 
other business leaders. More than 500 companies, such as GM, 
Nike, Mars, Nestle, Unilever have stated that tackling climate 
change is one of America’s greatest economic opportunities in the 
21st century. 

In addition to many of the Nation’s largest companies, the Amer- 
ican people have waited on the need to address this growing threat, 
and they want action now. A USA Today poll in December found 
that 81 percent of Americans think climate change will be a serious 
problem if nothing is done to reduce it. And 75 percent of Ameri- 
cans say that the U.S. should take action on climate change, even 
if other nations do less. That poll also found that Americans over- 
whelmingly support clean energy solutions like generating elec- 
tricity from solar or wind. 

And here is the thing about the American people. They all say 
this, not just Democrats, not just Republicans, not just Independ- 
ents. The only place that we have a partisan divide is right here 
in the Congress. 

Well, I am encouraged that significant action to address climate 
change is already underway, including establishing limits on car- 
bon pollution from cars and trucks. The Obama administration is 
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also working on carbon pollution limits for new and existing power 
plants. Together these efforts address the Nation’s two largest 
sources of carbon pollution. 

Now, a new peer-reviewed study in the journal Nature finds that 
unless we control carbon pollution, the most severe predictions by 
scientists and climate experts on rising temperatures will occur by 
the end of the century, resulting in the most significant and dan- 
gerous impacts from climate change, an increase of more than 7 de- 
grees Fahrenheit by 2100. 

In my home State of California, scientists have been telling us 
for years what would happen, for years. And they are right on tar- 
get. Years ago, they said, there will be substantially higher tem- 
peratures, droughts, floods, extreme weather, extreme wildfires and 
rising sea levels. And it is happening. Future generations are going 
to look back to this moment and judge each of us, each of us, by 
whether we start to act on this issue. 

So I look forward to hearing from today’s witnesses who are lead- 
ing their agencies’ efforts to reduce carbon pollution. I will pledge 
to you that I will use every tool at my disposal to ensure that you 
work will be done. The reason is, it is a moral obligation, it is good 
for the economy and it is good for human health. 

Thank you very much, and I would ask my ranking member to 
address us at this time. 

OPENING STATEMENT OF HON. DAVID VITTER, 

U.S. SENATOR FROM THE STATE OF LOUISIANA 

Senator Vitter. Thank you. Chairman Boxer, for calling today’s 
hearing on the President’s climate action plan. It is long overdue, 
quite frankly. In 2013, the committee failed to hold an EPA budget 
hearing and held only one climate hearing, which had excluded all 
Federal Government witnesses. Today’s one hearing comes 7 
months after the announcement of the biggest regulatory ava- 
lanche in U.S. history, the President’s climate action plan. And this 
avalanche of regulatory actions will begin in 2014, and I believe 
will further frustrate our already struggling economy. Only a frac- 
tion of the jobs economists had hoped for were created in Decem- 
ber. 

Last June, when President Obama announced his climate action 
plan, it was clear to me that he didn’t want his supporters to en- 
gage in straight economic arguments over promise on the impacts 
taking action will have or debate the validity of the claim that the 
science is already settled. In fact, there were White House talking 
points to that effect. However, these are topics that must be dis- 
cussed. 

While the current EPA Administrator argues that the President’s 
climate action plan is part of an overall strategy positioning the 
U.S. for leadership in international discussions, her predecessor 
clearly argued that such action would have no impact without 
international participation first. For the purposes of facilitating 
international buy-in, the Administration is moving forward with a 
domestic agenda that will clearly damage our ability to utilize our 
abundant energy resources and to support the growth of manufac- 
turing jobs. 
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I am afraid these policies just show the international community 
three things: how to undermine chances of economic recovery and 
growth, how to achieve the lowest work force participation rate 
since the Carter administration, and how to increase energy prices 
by denying the ability to utilize all energy resources. While these 
policies were squarely rejected by Congress in 2009, since then the 
President has simply sought to legislate them through administra- 
tive fiat. 

President Obama promised his Administration would be the most 
transparent in history. However, his record, including here, reflects 
a determined effort to do the opposite. I think the social cost of car- 
bon is a perfect example on point. Since last June, a number of my 
Republican colleagues joined me in asking the Administration to 
provide details on those social costs of carbon estimates which were 
developed in a black box and are used regulatory by multiple Fed- 
eral agencies to justify costly regulations. 

The first confirmation of even participation in these closed door 
meetings was acknowledged at a November EPW hearing by EPA’s 
Director of Atmospheric Programs. She committed to providing fur- 
ther detailed information to the committee in November, and we 
got a short, terse, very superficial response to our detailed question 
this morning. I think that says it all. 

Afterwards, the Administration gave in to pressure from Con- 
gress and the public and announced that the estimates would be 
noticed in the Federal Register and open to comment. Yet they are 
still being utilized in many ways across the Federal Government in 
rulemakings. 

While the President’s climate action plan includes a role for al- 
most every Federal entity, the EPA is clearly at the core. I am very 
concerned that the EPA waited over 3 months to publish a second 
try at proposed greenhouse gas new source performance standards 
for power plants. I am even more concerned that I believe these 
roles are still contrary to Federal law. I think the EPA’s delay is 
designed to postpone controversial news during an election year 
and give the EPA more time to make excuses about why they are 
taking action beyond the scope of their legal authority. 

So in summary, I continue to be really concerned that the Presi- 
dent’s climate action plan has deeply flawed legal justifications and 
perceived theoretical benefits. I believe it undermines our economic 
recovery, threatens to keep off limits our energy abundance and 
manufacturing renaissance, exponentially increases Eederal bu- 
reaucracy and red tape and most tragically, hurts those who can 
least afford it. 

Thank you. Madam Chairman. 

Senator Boxer. Thank you. Senator Cardin. 

OPENING STATEMENT OF HON. BENJAMIN L. CARDIN, 

U.S. SENATOR FROM THE STATE OF MARYLAND 

Senator Cardin. First, Madam Chair, thank you very much for 
your extraordinary leadership on these issues during very chal- 
lenging times. I thank you for holding fast on science, because the 
science is clear. Atmospheric science 101 teaches us that carbon- 
based gases in the atmosphere are what keep the planet warm and 
habitable by trapping heat around the planet. Earth’s plants and 
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oceans naturally help regulate and balance the level of carbon in 
the atmosphere by absorbing carbon. Since the industrial revolu- 
tion, levels of carbon in the atmosphere have been steadily increas- 
ing, and the reduction of forest acres around the world have com- 
pounded these increases in carbon pollution emissions by reducing 
nature’s carbon sequestration capacity. Therefore, increased levels 
of carbon gases in the atmosphere have led to more heat being 
trapped, which is changing the earth’s climate. 

We are accelerating by human activities the carbon emissions. It 
is having a catastrophic impact, and we have to do something 
about it. These are scientific facts. There isn’t any debate in the 
scientific community on these facts. Neither is any debate among 
political leaders in any other developed nor many developing coun- 
tries. Because unlike in the U.S. Congress, facts on climate change 
are accepted. 

I urge my colleagues to think about how future generations will 
look back upon our political squabbling and inaction to legislate 
meaningful policies to curb carbon pollution and authorize action to 
adapt to our world’s changing climate. After all, it will be our 
grandchildren and their children, not us, living in the world we 
leave them. 

The effects of climate change can be seen around the world, 
across the United States and in my home State of Maryland. Sci- 
entists monitoring migrating patterns of fish and birds are seeing 
changes in these patterns as meteorological seasons are changing. 
In some instances, the changes in certain wildlife species, particu- 
larly cold weather and cold water adaptive species like trout and 
salmon, are shrinking, while the ranges of pest species like bark 
beetles are expanding due to milder winters. Changing water tem- 
peratures in the Chesapeake Bay will have an impact on our blue 
crabs and oyster populations, which will threaten the livelihood of 
Maryland’s watermen, who make their livelihood off the seafood of 
the Bay. 

Climate change is also directly affecting human population 
around the globe. This raises concerns about climate refugees, who 
have lost their communities to sea level rise and other catastrophic 
weather events in the decades to come. In my own State of Mary- 
land, I can point to the people who live on Smith Island, as they 
see their island being consumed by sea level rise. 

While I am disappointed that the politics of Washington prevents 
Congress from enacting legislation to address both the causes and 
effects of climate change, our Nation is very fortunate to have an 
Administration that is able to rise above the squabbles in Congress 
to take bold action to curb greenhouse gas emissions, promote more 
responsible and efficient energy consumption, grow our Nation’s re- 
newable energy sources and take critical steps to adapt to the ef- 
fects of climate change. EPA has reduced U.S. vehicle fleet emis- 
sions through improved CAFE standards by setting ambitious yet 
achievable goals for fuel efficiency. The President’s announcement 
in 2011 to raise CAFE standards to 54.5 miles per gallon by 2025 
in sum are the world’s most ambitious fuel economy standards in 
the world. These targets demonstrate how EPA and the industry 
can work together to achieve what is necessary to protect public 
health and the environment. 
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And I might point out, this is going to help our economy. Effi- 
ciencies of energy creates jobs, clean energy creates jobs. 

President Obama’s EPA has also taken bold and a necessary step 
toward regulating carbon pollution from our Nation’s power sector 
by using existing authority under the Clean Air Act to propose the 
first limits of carbon emissions for the U.S. power generator sector. 
All of this is helping. The Obama administration has executed suc- 
cessful programs that are generating clean energy and American 
jobs, reducing our reliance on foreign oil, bolstering our national se- 
curity and international competitiveness and protecting health and 
the environment. 

We should help. Instead, what we see, particularly coming over 
from the House of Representatives, are proposals that would block 
this progress. Fortunately, we have stopped that in the Senate. But 
we should adopt an energy policy that will help this Nation not 
only become energy independent for our national security and not 
only help our economy grow but also help our environmental fu- 
ture. 

Senator Boxer. Thank you very much. Senator. 

Senator Crapo. 

OPENING STATEMENT OF HON. MIKE CRAPO, 

U.S. SENATOR FROM THE STATE OF IDAHO 

Senator Crapo. Thank you. Madam Chairman, for holding this 
important hearing on the President’s climate action plan. 

I share many of the concerns outlined by my colleagues on this 
panel and welcome this opportunity to hear from the Federal offi- 
cials assembled on the first panel who have and will continue to 
generate the President’s core policies on climate change. Many of 
my concerns with the President’s current action plans stem from 
issues that we have wrestled with in this Administration in the 
past. 

For instance, the Environmental Protection Agency has without 
providing for public comment or peer review adjusted upwards the 
social cost of carbon to modify the accounting for benefits claims 
from regulatory actions. Moreover, proposed regulations of green- 
houses gases from new and existing sources are likely to cripple 
numerous large scale manufacturing and energy projects across the 
Nation, creating an environment in which foreign countries will be- 
come far more attractive for future investment, potentially under- 
mining our economy again. 

In another instance, the Treasury Department obstructed mul- 
tiple transparency requests for more than 9 months regarding in- 
ternal work on the development of a carbon tax, as well as sources 
of funding for international climate commitments that were nego- 
tiated behind closed doors. 

We can all agree that affordable energy is a critical component 
of having a healthy and robust economy in the United States. And 
we are fortunate to have tremendous energy resources here at 
home. As such, I am concerned that the Administration’s proposals 
threaten to undermine an important sector of our economy and the 
industries and jobs it supports in the name of modest environ- 
mental gains. In reviewing the testimony provided by members of 
President Obama’s Administration today, I am concerned that the 
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views of those most likely to be negatively impacted by the new 
EPA regulations have not been appropriately considered. 

Protecting and improving our natural environment is a goal 
shared by many. But there is strong disagreement about how to 
achieve these goals. In general, the best policies for addressing cli- 
mate change are grounded in three basic principles: sound peer-re- 
viewed science, protection of our quality of life; and policies that 
promise the greatest benefit to both the environment and the peo- 
ple without harming our economy. 

The recent climate change proposals issued by President Obama, 
however, will have severe economic consequences and will likely 
yield immeasurable environmental benefits if fully implemented. 
Further, they would undermine the utilization of our own tradi- 
tional affordable sources of energy and increase the cost of elec- 
tricity for consumers. Rather, we must utilize an all of the above 
approach which should include a robust expansion of nuclear en- 
ergy production, hydroelectric power and other promising renew- 
able and emissions reducing technologies. By expanding and diver- 
sifying our energy portfolio, we can reduce risks to the environ- 
ment, promote a strong domestic energy sector and increase our en- 
ergy security. 

I support legislative solutions that preserve and enhance our nat- 
ural environment. However, I am deeply concerned that unilateral 
EPA regulation of greenhouse gas emissions is already imposing 
major burdens on our economy without resulting in commensurate 
environmental benefits. I agree on the need for continued research 
in the field of climate science in order to gain the necessary knowl- 
edge needed to implement effective policies. The issue is fraught 
with significant social, environmental and economic consequences, 
and it is essential that we get it right. 

As such, I look forward to hearing from our witnesses today, par- 
ticularly Dr. Judith Curry, and her work at the Georgia Institute 
of Technology. 

Again, thank you. Madam Chairman, for holding this hearing. I 
look forward to hearing from our witnesses. 

Senator Boxer. Thank you so much. Senator. 

Senator Whitehouse. 

OPENING STATEMENT OF HON. SHELDON WHITEHOUSE, 
U.S. SENATOR FROM THE STATE OF RHODE ISLAND 

Senator Whitehouse. Thank you very much. Madam Chair. 

Let me just briefly welcome our witnesses to this chamber, one 
in which reality is so often suspended, one in which science is so 
often twisted and mocked and one in which the power of special in- 
terests to manipulate American democracy is often so nakedly re- 
vealed. 

My belief is that the propaganda machine behind the climate de- 
nial effort will go down in history as one of our great American 
scandals, like Teapot Dome or Credit Mobilier or Watergate, for 
that matter. 

Most Americans see through it. Major American organizations, 
everything from Coke and Pepsi to Ford and GM to Wal-Mart and 
Nike and Apple, you can go on and on through the corporate com- 
munity, outside the corporate community you can go from the Joint 
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Chiefs of Staff to the U.S. Conference of Catholic Bishops to the 
Garden Clubs of America, over and over again, organization after 
organization accepts the science, accepts the reality. And frankly, 
farmers and fishermen are starting to see it happen on their farms 
and in their fishing grounds in their reality. Ask the ski mountains 
of Utah. 

So I simply urge you all while you are here to keep the faith. 
Keep faith with reality. Keep faith with truth, keep faith with 
science. Armor yourselves against the slings and arrows of the 
deniers and the polluters machine and do our duty. I ask this par- 
ticularly on behalf of my home State, Rhode Island, which is a 
coastal State, which is at the front line of the undeniable effects 
of climate change. Our sea levels are rising. It is not complicated. 
You measure that with a yardstick, more or less. Our oceans are 
warming. Not complicated. You measure that with thermometers. 

And we know that our oceans are getting more acidic. Everybody 
with an aquarium can take a litmus test. This is not complicated. 
And it is affecting our people. 

So bear that in mind, do our duty and thank you. I ask that the 
remainder of my statement be put into the record. 

[The referenced statement was not received at time of print.] 

Senator Boxer. Without objection, it will be done. 

Senator Sessions, you are next followed by Senator Barrasso. 
That is the list we have, but it is up to both of you. 

Senator Sessions. Senator Barrasso was here before I came. 

Senator Boxer. Then absolutely. Senator Barrasso. 

OPENING STATEMENT OF HON. JOHN BARRASSO, 

U.S. SENATOR FROM THE STATE OF WYOMING 

Senator Barrasso. Thank you very much. Madam Chairman. 

Madam Chairman, last week was the 50th anniversary of the 
war on poverty. The war began when President Lyndon Johnson 
visited with Tom Fletcher and his family on the front porch in 
Martin County, Kentucky. NPR did a story on this recently and 
said at the time, the poverty rate in this coal mining area was 
more than 60 percent. Johnson visited the Fletchers on the porch 
of their home, a small wooden structure with fake brick siding. 
This is from the NPR story. The study went on to say that photog- 
raphers took what would become one of the iconic images of the 
war on poverty. The President crouched down, chatting with Tom 
Fletcher about the lack of jobs. 

Flash forward to today, according to the Department of Agri- 
culture, the latest numbers for 2011, 38.6 percent of the population 
of Martin County is in poverty. NPR stated that this is twice the 
national average. In addition, 47 percent of children in that county 
are in poverty. NPR went on to say today, many people here rely 
on government aid. In fact, it is the largest source of income in the 
county. They say people say it has helped to reduce hunger, im- 
prove health care and given young families a boost, especially at 
a time, NPR said, when coal mining jobs, let me repeat, when coal 
mining jobs are disappearing by the hundreds. 

Now, this is National Public Radio, not known as a conservative 
outfit that champions coal. Those are the ones saying that. 
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The actions of this Administration’s EPA to wipe out coal and 
eventually natural gas is costing thousands of jobs, and it is driv- 
ing up energy costs for many of the most vulnerable people in this 
country. I can only conclude that this EPA is on the wrong side of 
the war on poverty. In fact, this EPA is the tip of the spear that 
is spending energy producing communities like Martin County, 
Kentucky, like Campbell County in my home State of Wyoming, 
Marshall County in West Virginia, Belmont County in Ohio back 
to the very days before Lyndon Johnson’s original declaration. 

When you wipe out the jobs in these communities and you drive 
up electricity costs, you create poverty, period. Folks back in those 
counties wonder why the EPA is making these decisions that delib- 
erately hurt them. The Associated Press shed some light on this 
with an article written January 10th of this year, just 6 days ago. 
The article demonstrates that the EPA has been colluding with the 
Sierra Club and their Beyond Coal campaign to deliberately draft 
a rule that will prevent new coal-fired power plants from being 
built. According to the Associated Press article, e-mails between 
the Sierra Club and the EPA produced through a Freedom of Infor- 
mation Act lawsuit show the green group and senior officials of the 
Nation’s top environmental enforcer met and corresponded fre- 
quently about the agency’s work on coal regulations. The article 
goes on to say that the EPA has repeatedly said the regulations on 
coal-fired plants will not be a death blow to the industry. However, 
the agency was working closely behind the scenes with the Sierra 
Club, an environmental organization that was pushing the agency 
to adopt standards that would be impossible for power plants to 
meet. 

Many of the e-mails are between John Coequyt, head of the Si- 
erra Club’s Beyond Coal campaign, and the EPA’s Michael Goo and 
Alex Barron, both in the agency’s Office of Policy at the time. Just 
yesterday, a report of new e-mails obtained from the Freedom of 
Information Act show more coordination between the EPA and ex- 
tremist environmental groups. The report stated, “E-mails show 
EPA used official events, official events, to help environmentalist 
groups gather signatures for petitions on agency rulemaking, incor- 
porated advance copies of letters drafted by those groups into offi- 
cial statements by the agency and worked with these environ- 
mental extremist groups to publicly pressure executives of at least 
one energy company.” 

Madam Chairman, I cannot believe that these are the first in- 
stances of this type of collusion in this Administration’s EPA. It is 
clear that this EPA and this Administration has an agenda. And 
that agenda is hurting jobs, the agenda is raising energy costs and 
the agenda is making poverty worse in struggling communities 
around this country. The message to energy producing communities 
is clear: if you like your job, your community and your electricity 
bill, you can’t keep them. 

Thank you. Madam Chairman. 

[The prepared statement of Senator Barrasso follows:] 

Statement of Hon. John Barrasso, 

U.S. Senator from the State of Wyoming 

Thank you, Madam Chairman. 
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Last week was the 50th anniversary of the war on poverty. This war began when 
President Lyndon Johnson visited with Tom Fletcher and his family on their front 
porch in Martin County, Kentucky. NPR did a story on this iconic moment, and 
stated, “At the time, the poverty rate in this coal-mining area was more than 60 
percent. Johnson visited the Fletchers on the porch of their home — a small wooden 
structure with fake brick siding. Photographers took what would become one of the 
iconic images of the war on poverty: the President crouched down, chatting with 
Tom Fletcher about the lack of jobs.” 

Flash forward to today. According to the U.S. Department of Agriculture’s latest 
numbers for 2011, 38.6 percent of the population of Martin County is in poverty. 
NPR stated that this is twice the national average. 

In addition, 47 percent of children in the county are in poverty. NPR went on to 
say that “Today, many people here rely on government aid. In fact, it’s the largest 
source of income in Martin County. People say it has helped to reduce hunger, im- 
prove health care and give young families a boost, especially at a time when coal 
mining jobs” — let me repeat — “coal mining jobs . . . are disappearing ... by the hun- 
dreds.” This is National Public Radio, not known as a conservative outfit that cham- 
pions coal, saying this. 

The actions of this Administration’s EPA to wipe out coal, and eventually natural 
gas, is costing thousands of jobs and driving up energy poverty for the most vulner- 
able. I can only conclude that this EPA is on the wrong side of the war on poverty. 
In fact, this EPA is the tip of the spear that is sending energy producing commu- 
nities like Martin County, Kentucky, Campbell County in my home State of Wyo- 
ming, Marshall County in West Virginia, and Belmont County in Ohio back to the 
very day before Lyndon Johnson’s original declaration. 

When you wipe out the jobs in these communities, and you drive up electricity 
costs, you create poverty, period. Folks back in these counties wonder why the EPA 
is making these decisions that deliberately hurt them. Well, the Washington Free 
Beacon shed some light on this in an article written on January 10th of this year. 

The article demonstrates that the EPA has been colluding with the Sierra Club 
and their Beyond Coal campaign to deliberately draft a rule that will prevent any 
new coal-fired power plants from being built. According to the article, “E-mails be- 
tween the Sierra Club and the EPA produced through a Freedom of Information Act 
(FOIA) lawsuit show the green group and senior officials at the nation’s top environ- 
mental enforcer met and corresponded frequently about the agency’s work on new 
coal regulations.” 

The article goes on to say that “The EPA has repeatedly said the regulations on 
coal-fired power plants will not be a death blow to the industry. However, the agen- 
cy was working closely behind the scenes with the Sierra Club, an environmental 
organization that was pushing the agency to adopt standards that would be impos- 
sible for power plants to meet. Many of the e-mails are between John Coequyt, head 
of the Sierra Club’s ‘beyond coal campaign,’ and the EPA’s Michael Goo and Alex 
Barron, both in the agency’s office of policy at the time.” 

And just yesterday, the Washington Free Beacon reported new e-mails that show 
more coordination between EPA and extremist environmental groups. The paper 
stated, “E-mails show EPA used official events to help environmentalist groups 
gather signatures for petitions on agency rulemaking, incorporated advance copies 
of letters drafted by those groups into official statements, and worked with environ- 
mentalists to publicly pressure executives of at least one energy company.” 

Madam Chairman, I can’t believe these are the first instances of this type of collu- 
sion in this EPA. It is clear that this EPA and this Administration has an agenda, 
and that agenda is not to create jobs, provide affordable energy, or fight poverty in 
these struggling communities. 

The message to energy producing communities is clear — if you like your job, com- 
munity, and your electricity bill, you can’t keep them. 

I thank the Chair and look forward to the testimony. 

Senator Boxer. Thank you, Senator. 

I ask unanimous consent to place into the record an article enti- 
tled The Future of Coal. Despite the gas hoom, coal is dead. It goes 
on to talk about how, over the 20 years, employment is down be- 
cause people are more productive, production is actually up. That 
is No. 1. And No. 2 , I want to put into the record news today that 
the third quarter GDP went up 4.1 percent compared to the last 
quarter of George W. Bush where GDP went down 3.8 percent and 
that was the time that the Administration then was arguing over 
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they couldn’t do anything about greenhouse gases, that it wasn’t 
actually in the Clean Air Act. 

[The referenced information follows:] 
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http://online.wsi.com/new5/articles/SB1000142405270230333290457922816Q256043626?mod=WSJ h 
pp LEFTTopStories 

The Future of Coal: Despite Gas Boom, Coal 
Isn’t Dead 

Production Is Booming in Western U.S. to Feed Power 
Plants at Home and Abroad 

By 

John W. Miller And 

Rebecca Smith 

Jan, 6, 2014 12:53 p.m. ET 

Last year was a tough one for the coal industiy. 

James River Coal Co. JRCC +1.39% laid off a quarter of its workers. Consol Energy Inc., CNX 
+0.24% which has mined coal since the Civil War, sold five Appalachian mines, representing nearly 
half its coal output. And more than a half-dozen U.S. coal-mining companies went under, beset by 
new environmental rules and competition from low-cost natural gas. 

But coal isn't going away. 

Coal remains the biggest source of fuel for generating electricity in the U.S. and coal exports are 
growing fast. Even as coal production plunges in the green hills of Appalachia, it is booming in the 
open-pit mines of Wyoming and under the plains of Illinois and Indiana. 

Overall, U.S. coal production is projected to remain relatively constant over the next three decades, 
according to the U.S. Energy Information Administration. 

"Coal's future is strong; if s just not a growth story" in the U.S., says Consol President Nick Deluliis. 

Demand is being stoked by the rise of power-hungry middle classes in emerging economies, led by 
China and India. By the end of this decade, coal is expected to surpass oil as the world's dominant 
fuel source, according to a recent study by consultant Wood Mackenzie. 

Two-thirds of coal’s growth will be driven by demand for electricity in China, the firm says. "China’s 
demand for coal will almost single-handedly propel the growth of coal," William Durbin, Wood 
Mackenzie's head of global markets, said in a recent speech. 

Concern over the links between climate change and carbon emissions linked to coal could reduce 
consumption. Assuming weak economic growth and the strictest environmental rules, global coal 
demand could drop to 3.3 billion tons in 2035 from around five billion today, according to the 
International Energy Agency. But if politicians and regulators decide that the benefits of coal 
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outweigh the environmental risks and craft looser regulations, coal demand could rise to six billion 
tons, the agency says. 

In the U.S., coal is consolidating. Two counties in Wyoming account for 40% of U.S. coal 
production. And four companies — Peabody Energy Corp. BTU -2.02% , Arch Coal Inc., ACI - 
0.45% Alpha Natural Resources ANR - 1 .99% LLC and Cloud Peak Energy Inc. CLP -0. 1 1 % — 
control 52% of U.S. coal production. Twenty years ago, the top four companies controlled less than 
30%. 

The decline of the coal industry in the eastern U.S. has hit isolated towns in places like eastern 
Kentucky and West Virginia's Mingo County, uprooting families and decimating local economies. 
The number of people employed in U.S. coal mining has declined to 120,699, down nearly 1 5% from 
20 years ago, although production has increased slightly over that time. 

Michael Marcum, a 41 -year-old from Wise, Va., says he has worked coal jobs, mostly driving trucks, 
his whole life. In 2010, he made $98,000 as a truck driver hauling coal. 

Now the father of two is making $500 a week, about a quarter as much. He was able to afford a 
Christmas present only for his younger child, he says and is thinking of moving to Alabama. "Here, 
there's no training, no factories, nothing. What are you supposed to do?" 

Coal companies say Appalachian coal has become too expensive to mine. Ten years ago, Peabody 
Energy, the nation's largest coal producer, decided to move west and overseas. "It all comes down to 
geology," says Chief Executive Greg Boyce. "You've got a district [in the East] that's been mined for 
100, 120 years; conditions were difficult." 

Peabody bought mines in Australia and expanded into producing higher-grade metallurgical coal for 
the steel industry, which has better profit margins than the thermal coal used to generate electricity. 

Mines in Wyoming's Powder River Basin offer a healthy future for the U.S. coal industry, Mr. Boyce 
says. "We have the largest mine in the world there, and it has one of the lowest cost structures for a 
mine of its size," he says. "The coal there travels to all comers of the world." 

Exports are the U.S. coal industry's brightest hope. The country shipped out 1 14.2 million tons in 
2012, more than triple the level a decade earlier. Coal-export revenue meanwhile jumped to $14.8 
billion from $1.6 billion. 

In 2012, the country's biggest coal customer was Canada, which consumed 42% of U.S. exports. 

Now the top three customers are the Netherlands, Britain and China. European coal imports have 
boomed as its gas supplies taper off and it tries to wean itself from nuclear power. European 
environmental regulations that take effect in 201 5 threaten to reduce coal demand, but power plants 
on the continent are installing pollution-control mechanisms that could keep their demand for U.S. 
coal from plunging. 

The International Energy Agency recently warned that the U.S. coal industry will have a difficult 
time competing with Indonesia, Australia and Russia in export markets, however. Some U.S. rivals in 
selling coal to Asia are closer, reducing shipping fees, with lower labor and environmental costs. 
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"The U.S, will be the high-cost marginal supplier in the Asia market," says Laszio Varro, head of the 
agency's gas, coal and power division. 

The U.S. electric-power industry remains a huge customer. During the first eight months of last year, 
39% of U.S. electricity came from coal, down from 55% in 1990. Natural gas accounted for 27% 
through August of last year, up from 1 7% a decade earlier, as hydraulic fracturing technology has 
spurred gas production. Coal is expected to decline several percentage points over the next three 
decades as use of natural gas climbs, the Energy Information Administration says. 

American Electric Power Co. AEP -tO.04% , which owns utilities in 1 1 states, generated 86% of its 
electricity from coal just a few years ago, making it the biggest buyer of coal in the U.S. For the first 
nine months of last year, coal accounted for 76%. CEO Nick Akins projects the figure will bottom 
out at 50% to 60% by next year. 

One reason that coal won't disappear soon is that regulators are reluctant to let utilities become too 
dependent on natural gas, fearing that a sudden price jump could send electricity prices soaring. Also, 
utilities have billions of dollars invested in plants that haven't been paid off. It often makes sense to 
let plants keep running until their debts are cleared; otherwise, utility customers wind up paying for 
unproductive assets. 
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Senator Boxer. So I think we really need to balance this out. 
And now we are going to go to Senator Merkley. 

OPENING STATEMENT OF HON. JEFF MERKLEY, 

U.S. SENATOR FROM THE STATE OF OREGON 

Senator Merkley. Thank you, Madam Chair. No matter where 
you travel in our State, you see the assault of carbon pollution on 
our natural resources. We can take and start with farming. We 
have had three worst ever droughts in the Klamath Basin in a 13- 
year period. And based on the snow pack this year, we may well 
have a fourth this coming summer, devastating a key agricultural 
part of our State. 

If we turn to fishing, we have streams that are smaller and 
warmer, affecting our trout and our salmon. A lot of folk certainly 
appreciate having vital streams with vitality, if you will, and do not 
appreciate this assault of carbon pollution on our fishing. 

If we turn to our sea life off the coast, we are having trouble with 
oyster seed, the baby oysters that are distributed throughout the 
industry to create the oyster industry. They are having trouble be- 
cause there is more carbonic acid in the ocean. Why? Because of 
the carbon pollution. Carbon pollution assaulting our natural re- 
source base. 

And if we turn to our forests, the concern is even more evident. 
We have pine beetle infestations that are out of control because we 
don’t have the cold snaps, cold enough and long enough to kill 
them off in the winter. We have large red zones that I have taken 
tours from the air in that you see red trees as far as the eye can 
see as a result. And we have forest fires that are the worst ever 
in a hundred years summer before last, and year after year with 
drier forests, more lightning strikes, more devastation. Part of that, 
certainly a piece of it, has to do with forest health, which is why 
I am lobbying the Administration to continue forest health money 
for us to be able to reduce the load enforcement. 

A lot of it has to do with these changing patterns. In fact, the 
Department of Energy has an early version of their study from Los 
Alamos National Laboratories that says that western forests will 
be largely wiped out by the year 2100 with the combination of for- 
est fires and beetle devastation. 

So for the people of Oregon, in our rural areas, who see this dev- 
astating attack of carbon pollution affecting their fishing and farm- 
ing and forestry, we need to stand up for rural America. We need 
to stand up for our natural resources, we need to stand up for this 
planet. 

And I look forward to your comments. Thank you. 

Senator Boxer. Thank you. 

Senator Inhofe would like to be heard next. Is that OK with col- 
leagues? 

Senator Sessions. It would be OK with me. Madam Chair. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, 

U.S. SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. This is one of those times we have the Armed 
Services hearing at the same time, as you well know. Senator Ses- 
sions. 
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On multiple occasions and most recently on May 30th of last 
year, President Obama has said, and this is a quote that he has 
used several times, he said the temperature around the globe is in- 
creasing faster than was predicted even 10 years ago, and that cli- 
mate is warming faster than anybody anticipated 5 or 10 years ago. 
Both statements are false, and through letters to you, and I appre- 
ciate very much the quick response I got from you, Ms. McCarthy, 
and on the record of this committee, we have asked the EPA to pro- 
vide us with the data backing up these two statements, the two 
statements made by the President. 

But they didn’t have the data, and referred us to the U.N. IPCC, 
Intergovernmental, and their scientists, apparently the EPA 
thought they were the source of this. Well, we went there and they 
had nothing to back it up, so apparently the President just made 
that up. And I think it is very important, because when you get 
statements that are made that are supposed to be based on logic 
and on truth, you have to check them out. Last week’s record cold 
temperatures brought global warming debate back to the public’s 
attention, but that is only important to the extent that it is bring- 
ing more awareness to the uncertainty of the science around the 
debate. When you go back and look at the temperature projections 
from the climate models and compare them to actual temperatures, 
two things are readily evident. First, temperatures have flat-lined 
over the last 15 years. And second, an average of over 100 climate 
models from the last decade show that the scientific community did 
not predict this would happen. To my knowledge, not a single cli- 
mate model ever predicted that a pause in global warming would 
ever occur. Senator Sessions is going to go deeper into this. 

The truth completely contradicts the Presidents’ statement and 
begs the question as to why he and the EPA not only continue to 
deny the truth of it, but why it has raced to stop this information 
from disseminating into scientific record. What I am referring to is 
the Administration’s efforts with other nations to lobby the IPCC 
to back up the President’s statement in the most recent report. And 
while I did not think the IPCC hiatus explanation was sufficient, 
I have to at least give them credit for recognizing the facts for what 
they are and that the hiatus has occurred and does exist, is exist- 
ing today. 

I know the Administration and I will never agree on the science 
of global warming, but we can set aside for now and focus perhaps 
on the more alarming issue, the politics of EPA’s regulations. 

In October 2012, when I was ranking member of this committee, 
I released report highlighting the Administration’s systematic ac- 
tions to delay finalization of costly environmental regulations until 
after the 2012 presidential election. Whether it was the farm dust 
rule or the ozone standards, the President punted regulation after 
regulation until after the election to minimize the influence this 
would have on voters. Again, it appears he is doing exactly the 
same thing for the first round of greenhouse gas regulations for the 
construction of new power plants. 

As we know, this is because under the Clean Air Act, this is sig- 
nificant, new rules for power plants must be finalized within 1 year 
of the proposal’s publication in the Federal Register, or the pro- 
posed rule is invalidated. This is important, because after announc- 
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ing the climate action plan, the President ordered the EPA to issue 
a new proposal by no later than September 20th of 2013. 

Now, the EPA proposed a new rule on September 20th, but it 
didn’t publish the Federal Register until after January 9th of 2014. 
Had the EPA published the rule in the Federal Register on the 
same day it proposed it, on September 20th, it would have been 
forced to finalize the rule by September 20th of 2014, which is 
about 6 weeks prior to the 2014 elections. But because the agency 
delayed the publication until last week, the EPA will not be re- 
quired to finalize the rule until 8 weeks after the election. 

This reveals an astonishing double standard. On one hand, the 
President says that we don’t have time to delay action on global 
warming. He says we must act before it is too late. But on the 
other hand, his actions show it is OK to wait to finalize rules that 
will harm the economy until after the elections, so they won’t have 
an impact on the vulnerable candidates that might be damaged by 
this. 

Ultimately, this hypocrisy reveals the Administration is fully 
aware that the EPA’s greenhouse gas regulations will put a drag 
on the economy. Study after study has shown that greenhouse gas 
regulations will cost the economy between $300 billion and $400 
billion a year. If we remember, the predecessor of Ms. McCarthy 
said before this committee that even if we did pass these, it 
wouldn’t have an effect of reducing greenhouse gases worldwide be- 
cause it would only affect the United States. 

Let me say to Ms. McCarthy, thank you very much for your very 
kind condolences over the problem that we had. Thank you. 
Madam Chairman. 

[The prepared statement of Senator Inhofe follows:] 

Statement of Hon. James M. Inhofe, 

U.S. Senator from the State of Oklahoma 

On multiple occasions, and most recently on May 30th of last year, President 
Obama has said that “the temperature around the globe is increasing faster than 
was predicted even 10 years ago” and that “the climate is warming faster than any- 
body anticipated 5 or 10 years ago.” 

Both statements are false, and through letters to you, Ms. McCarthy, and on the 
record in this Committee, we’ve asked the EPA to provide us with the data backing 
up these statements, but they don’t have any data and referred us to the U.N. 
IPCC. They had nothing to back it up, so President Obama just made it up. 

Last week’s record cold temperature brought the global warming debate back to 
the public’s attention, but that’s only important to the extent that it’s bringing more 
awareness to the uncertainty of the science around the debate. 

When you go back and look at the temperature projections from climate models 
and compare them to actual temperatures, two things are readily evident: (1) tem- 
peratures have flatlined over the last 15 years; and (2) an average of over 100 cli- 
mate models from the last decade shows that the scientific community did not pre- 
dict this would happen. 

This fact completely contradicts the President’s statements and begs the question 
why he and the EPA not only continue to deny the truth but why it has raced to 
stop this information from disseminating into the scientific record. 

What I’m referring to is the Administration’s efforts, with other nations, to lobby 
the IPCC to back up the President’s statements in tbeir most recent report. And 
while I did not think the IPCC’s hiatus explanation was sufficient, I have to at least 
give them credit for recognizing the facts for what they are: that the hiatus has oc- 
curred and does exist. 

I know this Administration and I will probably never agree on the science of glob- 
al warming. But we can set that aside for now and focus on perhaps the more 
alarming issue — the politics of the EPA’s regulations. 
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In October 2012, when I was Ranking Member of this Committee, I released a 
report highlighting the Administration’s systematic actions to delay the finalization 
of costly environmental regulations until after the 2012 presidential elections. 
Whether it was the farm dust rule or the ozone standard, the President punted reg- 
ulation after regulation until after the election to minimize the influence these rules 
would have on voters. 

And it appears that he’s doing the exact same thing with the first round of green- 
house gas regulations for the construction of new power plants. 

And we know this because under the Clean Air Act, new rules for power plants 
must be finalized within 1 year of the proposal’s publication in the Federal Register, 
or the proposed rule is invalidated. This is important because after announcing his 
Climate Action Plan, the President ordered the EPA to “issue a new proposal by no 
later than September 20, 2013.” 

The EPA proposed the new rule on September 20, but it did not publish it in the 
Federal Register until January 9, 2014. 

Had the EPA published this rule in the Federal Register on the same day it pro- 
posed it, on September 20, 2013, it would have been forced to finalize the rule by 
September 20, 2014, about 6 weeks before the 2014 elections. But because the Agen- 
cy delayed the publication until last week, the EPA will not be required to finalize 
the rule until January 2016, about 8 weeks after the 2014 elections. 

This reveals an astounding double standard. On the one hand, the President says 
that we don’t have time to delay action on global warming. He says we must “act 
before it’s too late.” But on the other hand, his actions show it is OK to wait to final- 
ize rules that will harm the economy until after the elections so they won’t have 
an impact on vulnerable Senate Democrats who face voters this fall. 

Ultimately, this hypocrisy reveals that the Administration is fully aware that the 
EPA’s greenhouse gas regulations will put a drag on the economy. Study after study 
has shown that greenhouse gas regulations will cost the economy $300 billion-$400 
billion per year and will stunt economic growth for generations. 

They would be the largest tax increase in American history, and our economy sim- 
ply cannot afford them. And more importantly, by this Administration’s own admis- 
sion, the whole implementation of the rule would not reduce GHG emissions world- 
wide because it would only apply to the United States. So it would be the largest 
tax increase in American history for nothing. 

Senator Boxer. Thank you so much, Senator Inhofe. 

And we turn to Senator Booker. 

OPENING STATEMENT OF HON. CORY A. BOOKER, 

U.S. SENATOR FROM THE STATE OF NEW JERSEY 

Senator Booker. First of all, I want to say thank you to the 
ranking member and to the chairwoman for this opportunity. This 
is my first hearing on this committee, and it is a privilege and 
honor to be here, especially with committed activists on both sides 
of the aisle who have a passion and concern for our country and 
its well-being. So it is an honor to be here as I begin my Senate 
career. 

Chairwoman, it was a long time ago that I was the mayor of New 
Jersey’s largest city. That was back in October. What frustrated me 
is, I am a guy who believes very strongly in the power of markets, 
in the power of private enterprise and industry to help poor com- 
munities, creating jobs, creating economic activity, lifting people 
up. That is the idea of this country. 

But what I get frustrated with about having been a mayor as I 
look at the landscape of my city, and frankly the landscape of the 
State of New Jersey, is that we have it backward in our history 
about what it means to do private enterprise. All over Newark and 
New Jersey right now is a population as a whole paying the costs 
of corporations who did not internalize their pollution. Think about 
this right now. When I was mayor of Newark, the government had 
to spend, and somewhere there were Federal dollars, cleaning up 
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brownfields where corporations of past years, decades and cen- 
turies ago, poisoned our ground, just to try and get it ready for eco- 
nomic opportunity. In Newark we have an incredible river, the Pas- 
saic River, running through New Jersey and Newark, that is so 
polluted right now that not only will it cost this Federal Govern- 
ment, as well as the State government, as well as past polluters, 
trying to chase them down and legal fees and legal costs, millions 
and tens of millions and hundreds of millions of dollars to ever get 
that river clean enough, but it also killed entire industries. 

Everywhere around my State, dozens and dozens of Superfund 
sites that we are paying for as a population. I am all for the power 
of markets. But this idea that we are privatizing profits and social- 
izing costs has to stop. And the pain and suffering of especially 
poor populations is something that you cannot put a price tag on. 

What would it mean for people in America to live in a place 
where you can’t plant in your ground to grow vegetables in your 
back yards? We did urban agriculture in my city, acres of it, and 
we could not go into the ground. We had to put the soil on top. Who 
is paying that cost? What does it mean in a city when you are sepa- 
rated from your air, as we have epidemic asthma rates? What does 
it mean to a people that is separated from their water, where they 
can’t even go swimming? Who is calculating those costs? 

So I am happy that the Federal Government over the years has 
caught up to a lot of these polluters and begun to put the regula- 
tions in place. But I am telling you right now, they are too late. 
So much land should be developed in economic activity, and it can’t 
be touched. We have an Agent Orange site in New Jersey that is 
capped over. So here we are today, at another verge of being too 
late. And again, poor people who desperately need economic oppor- 
tunity are being denied that in communities all over New Jersey. 
Why? Because look, when the temperature rises on our planet, 
please know that cities like Newark, New Jersey, are many degrees 
higher because they lack permeable surfaces, their tree canopy isn’t 
there, and they are suffering as a result. These cannot be cal- 
culated, these negative externalities cannot be calculated. 

So what I am simply saying is, I cannot stand by and allow the 
continued socialization of costs and allow those who are doing the 
polluting not to be held accountable for factoring those costs into 
their business. The epidemic asthma rates that are causing a gen- 
eration of children to miss school, talk to teachers in urban areas, 
not just in New Jersey, and see what asthma does to undermine 
the education of children and therefore undermine their future eco- 
nomic viability, contribution, success that drives our whole econ- 
omy, you understand the peril we are in. 

I end with the simple words of Martin Luther King, a hero to Re- 
publicans and Democrats. He said, we are now faced with the fact, 
and it seems that we want to ignore many facts in our day and age. 
He says, we are now faced with facts, my friends, that tomorrow 
is today. We are confronted with the fierce urgency of right now. 
In this unfolding conundrum of life and history there is no such 
thing as being too late. We cannot afford to be too late and tarry 
away in needless and senseless discussions and undermine our 
ability to act and link people who put these pollutants into our air 
take responsibilities for the costs that they take. 
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I do believe that the problem, as King said, is not the vitriolic 
words and actions of bad people, it is the appalling silence and in- 
action of the good people. We are good people. I hope that we can 
act on this urgent need and urgent problem. Thank you. 

Senator Boxer. Thank you for that eloquence. 

And we turn to Senator Sessions. 

OPENING STATEMENT OF HON. JEFF SESSIONS, 

U.S. SENATOR FROM THE STATE OF ALABAMA 

Senator Sessions. Thank you. It is a fair question to ask this 
morning, what is right and what is wrong with the President’s cli- 
mate agenda. That is what we are paid to do, is to try to do the 
right thing for America and wrestle through these issues. What is 
right, first, I have said repeatedly it seems logical that greenhouse 
gas increases could, all things being equal, result in a warming ef- 
fect in our atmosphere. Scientists have told us that. It is an impor- 
tant scientific question and there are smart and justifiable steps 
that can be taken. 

For example, I have supported funding climate research, re- 
search into potential new technologies, cleaner sources of energy, 
common sense ways to promote energy conservation and efforts to 
expand nuclear power, the most significant emission-free energy 
source in the world, I would suggest. I have supported in the past 
ethanol, solar and other renewaWes and gas mileage rules, CAFE 
standards. But the truth is that predictions of warming simply 
have not occurred at the rate the experts have predicted. This rush 
to force billions more dollars of cost in this economy, many more 
thousands of people laid off, based on predictions that are not pan- 
ning out deserves analysis. There is common ground that we can 
reach, things that we can do together. And there are certain things 
that I oppose and do not believe can be justified. 

What is wrong with the President’s plan? I would suggest four 
concerns. One, the President’s plan lacks balance between cost and 
benefit. This Administration, primarily through EPA, is imposing 
a massive, bureaucratic, expensive plan that threatens to kill thou- 
sands of jobs and increase energy costs for American families. It 
will hammer middle class working families and make our economy 
less competitive. 

Last month the economy added just 74,000 jobs. For every one 
job added, nearly five left the work force. That is not good. Today 
we have the lowest workplace participation rate in 36 years. We 
still have fewer jobs today than in 2008. And the President’s cli- 
mate agenda is hindering our economic recovery. Just look at the 
thousands of jobs awaiting approval on the Keystone Pipeline, 
which is being blocked. 

Significantly, the amount taxpayers are being asked to pay for 
this agenda is out of balance. A recent report by the CRS found 
that direct Federal funding to address global climate change to- 
taled approximately $77 billion between 2008 and 2013, 18 agen- 
cies involved. For this amount, the taxpayer should expect signifi- 
cant benefits. Yet the facts show that if the agenda is adopted in 
its entirety and all these goals are achieved in the U.S., there 
would still be no measurable difference in the global temperatures 
20, 50 or 100 years from now. 
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What else is wrong with the climate agenda of the President? It 
empowers Federal bureaucrats to regulate in ways that Congress 
never authorized. I reject the notion that the 1970 Clean Air Act 
gave EPA the power to force every coal-fired power plant in Amer- 
ica to capture and store carbon dioxide. Carbon dioxide was never 
even contemplated when the Clean Air Act was passed. 

Moreover, the President continues to misrepresent climate 
science. He repeatedly stated global temperatures are increasing 
more than was predicted 10 years ago. I raised that before. This 
claim is demonstrably false. It is as false as, if you like your health 
insurance, you can keep it. Really worse, because it misrepresents 
existing facts, not something that might happen in the future. 

As shown in this chart, which was updated just a few days ago, 
with the most recent satellite data for all of 2013, global tempera- 
tures have not increased since 1998. They just haven’t. That is not 
consistent with the models that we have been told correctly predict 
our future. Even the State Department in a letter to me of Decem- 
ber of this year acknowledged a “recent slowdown in atmospheric 
warming,” they acknowledge that. But the President is still claim- 
ing it is higher than was predicted. That is not acceptable. We ex- 
pect more out of the President and we expect the EPA director to 
tell the President, this is not accurate and to stop saying that. 

Finally, the President’s plan is doing too much too fast. Scientific 
American just this month had an article entitled The Long Slow 
Rise of Solar and Wind. They say that each widespread transition 
from one dominant fuel to the other has taken 50 to 60 years. And 
there is no technical or financial reason to believe renewables will 
rise any faster. Yet we are trying to force this beyond reason. They 
go into some length about that. 

Madam Chair, thank you for having this hearing. These are im- 
portant issues. We need to wrestle with it, and I think we can 
begin that today. 

Senator Boxer. Thank you so much. 

And there is dispute about what you said, and I will put some 
things into the record at the end of the hearing, and I will be 
happy to share them with you. Senator. 

OK, so we’re now going to go to Senator Carper. 

OPENING STATEMENT OF HON. THOMAS R. CARPER, 

U.S. SENATOR FROM THE STATE OF DELAWARE 

Senator Carper. Thank you. Madam Chair. 

For years I have been working with our colleagues here in Con- 
gress and the Administration, all kinds of stakeholder groups 
across the country to try to tackle one of the biggest challenges of 
our generation, that is climate change. I believe climate change ex- 
ists and that we are living on borrowed time. The longer we wait 
to address this issue, the more damaging and expensive it becomes. 

Before the recent recession, we had members of both parties, in- 
cluding myself, put forth legislative proposals that would grow our 
economy and provide for a safe climate. This was a time when our 
climate change debates focused on how we would grow our economy 
and clean our environment. It is not a novel idea, in the 1970s and 
1990s, Republican Presidents and a majority of the members on 
both sides of the aisle supported, as you recall, the Clean Air Act 
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and the Clean Air Act Amendments of 1990. These clean air protec- 
tions protected our health but also allowed our economy to grow ex- 
ponentially. 

Unfortunately, in recent years we have seen a shift in the debate 
and have been unable to find common ground in climate legisla- 
tion. Today our climate change debates are focused on the science 
instead of solutions. Our debates focus on backsliding clean air 
laws instead of improving them. Essentially, we are back to debat- 
ing whether we can have a strong economy or a clean environment. 
History has shown that this is a false choice. 

As Congress fights over what to do, our communities are feeling 
the first tastes of the harmful effects of climate change through 
record droughts and storms. Coastal communities like those in my 
own State of Delaware are especially vulnerable as oceans slowly 
rise and more extreme storms like Superstorm Sandy hit our 
coasts. These climate impacts are costing our country not just in 
lives impacted but in true economic costs. In fact, for the first time 
in history, the Government Accountability Office last year listed 
climate change as one of the biggest fiscal risks facing our country 
in their annual high risk reports, GAO. 

Federal Emergency Management Agency alone obligated over 
$80 billion, $80 billion in Federal assistance for disasters declared 
during fiscal years 2004 through 2011. Despite the warnings and 
the reality. Congress remains gridlocked over this issue, while our 
impacted communities, our children and the rest of the world await 
our leadership. I don’t think the world can wait much longer. 

That is why I welcome the President’s comprehensive climate ac- 
tion plan. I think it is a big step. And a big step, and a big look 
forward to hearing today what progress we have made to date, and 
what work remains. 

At the end of the day, I still believe the best path forward to 
combat climate change is through legislation. I hope in the near fu- 
ture members of both parties, as well as leaders in the private sec- 
tor and other stakeholders will decide to come together in a com- 
mon sense environmental protections that are good for our climate, 
our health and our economy. 

The last thing I would say, if I could. Administrator McCarthy 
and I were together on Monday of this week in Detroit, where GM 
won car of the year or truck of the year, international competition 
against the best of the world. We also saw unveiled a new updated 
F-150 truck, the top selling vehicle in America, the Ford F-150. 
They have taken 700 pounds out of the weight of the vehicle. 
Madam Chair, 700 pounds, and the EPA mileage of that truck, be- 
lieve it or not, highway mileage is 30 miles per gallon. Thirty miles 
per gallon for an F-150. Who would have thunk it. 

We saw internal combustion engines using turbo charges from 
Honeywell and other American companies that are getting 40, 45, 
50 miles per gallon, internal combustion engines. Saw a clean die- 
sel engine that is getting like 60 some miles per gallon, I think it 
was a Volkswagen Jetta. And I think a Mazda product that is get- 
ting 70 miles per gallon. A lot of folk who were talking about fuel, 
not just talking but they are working, spending money on fuel cells 
and on that particular approach to production and propulsion. 
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A lot of good stuff is happening, a lot of good stuff is happening. 
And part of it is because of the legislative work that we did on 
CAFE that basically said, these are going to the goals that we are 
setting, the milestones that we want to reach and by golly, we are 
reaching them. It is exciting, it is creating jobs, it cleans up the en- 
vironment, it reduces our dependence on foreign oil and fossil fuels. 
But it is actually creating a stronger economy, not a weaker econ- 
omy. 

The last thing I would say, we have a new chairman of GM, new 
president, new CEO, whose name is Mary Barra. At the ceremony 
that Monday morning, GM announced car of the year. Corvette 
Sting Ray, truck of the year, Silverado, and they had a huge crush 
of people around Mary as she tried to leave the press conference. 
As she walked out, I shook hands with her and gave her my busi- 
ness card. On it I had written these words, Gina. I said “Proud 
Mary, keep on rolling.” Proud Mary, keep on rolling. Because they 
are rolling, they are rolling. They are not rolling just to make more 
money, provide more jobs but actually to clean up our economy. 

Thank you very much. 

Senator Boxer. That is the win-win I see. 

Senator Fischer. 

OPENING STATEMENT OF HON. DEB FISCHER, 

U.S. SENATOR FROM THE STATE OF NEBRASKA 

Senator Fischer. Thank you. Madam Chairman and Ranking 
Member for holding the hearing today. I welcome and thank the 
witnesses for being here as well. 

I am especially pleased that we do have four witnesses here from 
the Administration. Congressional oversight, especially over EPA 
as it rolls out rules that jeopardize the affordability and reliability 
of American energy, is critical. Americans are very uneasy about a 
plan being enacted via executive fiat and with what seems to be 
a total disregard for the costs associated with it. Owners of coal 
plants have announced that a total of over 55,000 megawatts of 
coal fueled generating capacity will be shut down by 2025. Of this 
total, EPA regulations have been cited as a factor in the closure of 
over 45,000 of those megawatts, 303 coal units in 33 States. The 
American Coalition for Clean Coal Energy conservatively estimates 
that these shutdowns will cause the loss of 17,000 jobs. 

In 2012, National Economic Research Associates analyzed the 
impacts of several EPA regulations affecting coal fueled electricity 
generation. Compliance costs for the electric sector average $15 bil- 
lion to $15.7 billion per year. U.S. employment losses average 
544,000 to 887,000 per year. Given EPA’s recent new source per- 
formance standard proposal, which hinges upon unproven carbon 
capture and sequestration technology, Americans can only expect 
even higher energy prices and greater job losses. 

Countries that have made shifts away from fossil fuels are now 
finding such policy positions to be untenable. The New York Times 
reported last year, “Europe faces a crisis in energy costs. In Brit- 
ain, climate changes and charges add 19 percent to the electricity 
prices that large manufacturers pay, steel production is down about 
30 percent. Britain, where the average annual household energy 
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bill has doubled since 2006, is approaching a tipping point where 
large numbers of people decide to switch off heat permanently.” 

The Wall Street Journal reported “support for the European 
Union’s climate and energy policy eroded further Friday as the 
Czech Republic became the latest member to denounce subsidies 
for clean but costly renewable energy and pledged to double down 
on its use of fossil fuels. It followed Poland’s declaration that it 
would use its abundant domestic coal supplies for power generation 
rather than invest in costly renewable energy facilities. Spain abol- 
ished subsidies for photovoltaic power generation in July. And the 
U.K.’s power markets regulator last month froze solar power sub- 
sidies for the rest of the year.” 

A headline in the Telegraph read “Brussels fears European in- 
dustrial massacre sparked by energy costs.” In the article a Euro- 
pean commissioner warned that Europe’s quixotic dash for renew- 
ables was pushing electricity costs to untenable levels. Likewise, 
Australia is learning tough lessons from its costly carbon tax. In 
the year after the carbon tax was introduced, household electricity 
prices rose 15 percent and the number of unemployed workers has 
risen by more than 10 percent. Meanwhile, Australia’s carbon diox- 
ide emissions have actually increased and will continue to increase 
until 2043, according to their government. 

I would urge us to heed these lessons and to proceed with cau- 
tion before needlessly damaging our economy and adding to the 
burdens of our citizens. Thank you. Madam Chair, and I look for- 
ward to today’s testimony and questions. 

Senator Boxer. Thank you. Senator Fischer. 

Senator Boozman. 

OPENING STATEMENT OF HON. JOHN BOOZMAN, 

U.S. SENATOR FROM THE STATE OF ARKANSAS 

Senator Boozman. Thank you. Madam Chair. And again, thank 
you for holding the hearing. I am glad that we are reviewing the 
President’s climate regulation plan. Oversight is a good thing and 
we appreciate you all being here. In fact, we need to have you up 
here more often discussing not only these issues but these really 
important problems that we face as a Nation. 

Today the question is not whether greenhouse gases trap heat. 
They do. The question is whether current climate science and pre- 
dict and adequately explain the complexity of climate change. Can 
it do it to the point that our politicians here in Washington can ma- 
nipulate the earth’s temperature from their desks as we speak? 
Certainly their track record in that regard in the past has not been 
very good in a number of different things. 

The question is also whether expensive regulations would have 
significant impact on the global climate and whether the Presi- 
dent’s policies are worth lost jobs, lower take home pay, high gas 
and electricity prices, higher food prices and so on. Sadly, this plan 
appears to be all pain and no gain. The President once said that 
his climate policies would make the cost of electricity necessarily 
skyrocket. Now he says his plans won’t cost much. The President 
may promise that if you like affordable energy, you can keep af- 
fordable energy. But like his other promises, we know that that is 
simply not true. We hear many claims, but the actual climate is 



26 


not doing what the models predicted. As one of our witnesses said 
last year, the models have not been successfully field tested for pre- 
dicting climate change and so far, their error rate should preclude 
their use from predicting future climate change. 

So what does all this mean? Let me explain it in my terms. I am 
an optometrist, my brother was an ophthalmologist, we had an eye 
clinic. When a patient’s symptoms were complicated or unclear, we 
never pretended to be certain about a diagnosis. Instead, we would 
take a scientific approach and be thoughtful, ask questions, inves- 
tigate. And we were honest with our patients. We would not pre- 
scribe a risky procedure if we were uncertain whether we would do 
more harm than good. 

Climate change is similar. There is uncertainty. We see symp- 
toms, but there is strong, contradictory evidence, there is broad 
consensus that carbon emissions have at least some impact on the 
climate, but we don’t know how much. And beyond that, the con- 
sensus breaks down. So the diagnosis is unclear. The President’s 
climate regulations are a series of risky procedures with potentially 
harmful consequences to treat a possible problem that we don’t ac- 
tually understand. So a scientific approach, despite what is being 
said, and being actually done, the actual scientific process is to be 
thoughtful, ask questions and investigate. 

Sadly, those who raise legitimate questions are portrayed as 
“anti-science.” But there is nothing scientific about discrediting 
conflicting evidence and asking reasonable questions. Political par- 
ties are not science referees, cutting off debate when it suits one 
side. In short, no political party has a monopoly on the facts. 

Speaking of the facts, when reviewing proposed rules we must be 
honest about both the benefits and the costs. Sadly, the Adminis- 
tration recently disregarded well established 0MB cost-benefit 
guidelines to generate an increased social cost of carbon. In other 
words, they broke the rules to make emissions look more costly. 
They cooked the books to meet their needs. 

Instead of creating climate millionaires who benefit from carbon 
trading schemes and new regulations, let’s remember that the pain 
falls hardest on low income families. These rules will drive indus- 
try costs, hurting American workers and creating foreign factories 
that emit far more than we would save. This climate plan can pass 
Congress, and I understand the temptation to ignore our system of 
checks and balances, pretend the Constitution doesn’t exist and im- 
plement whatever plans the President would like. But that is not 
how representative democracy works. The rest of the world is re- 
treating as we heard earlier. Instead, let’s find common ground and 
let’s encourage an all of the above energy mix including wind, re- 
newable, biomass, hydro, solar, natural gas. We will continue to re- 
duce carbon emissions. Nuclear power can produce vast quantities 
of emissions-free energy. Efficiency and new innovations offer great 
promise. 

In short, regardless of whoever’s views, we can all work together 
to reduce emissions without this job killing climate plan. Let’s find 
that common ground. I very much look forward to your testimony. 
Thank you. 

Senator Boxer. Thank you so much. Senator. 

And last but not least. Senator Wicker. 
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OPENING STATEMENT OF HON. ROGER WICKER, 

U.S. SENATOR FROM THE STATE OF MISSISSIPPI 

Senator Wicker. Thank you, Madam Chairman, and thank you 
to members of both panels. It is about to be your turn. 

In Federalist Number 47, James Madison stated there can be no 
liberty where the legislative and executive powers are united in the 
same person or body of magistrates. I fear members of our current 
Administration are anointing themselves as both legislators and 
administrators with this climate action plan, and I hope we have 
a dialogue about that today and in the coming weeks. 

I also hope we have a reasonable dialogue as Senator Boozman 
suggested on the science, on the different views, on the matter of 
climate science. And I hope we can discuss the various views in 
this room and in this country with respect. What is called for with 
regard to climate science is a robust and comprehensive dialogue. 
Already we have heard it suggested today by some of my friends 
on the other side of the aisle that to question the science of climate 
science amounts to scandal. I hope we can avoid that. This morning 
I hope we are able to engage in a productive exchange of our con- 
cerns about the President’s plan, and about executive overreach 
and this agenda’s effect on jobs. I think we should be able to talk 
openly about climate science issues, such as the link between cli- 
mate change and human activity as well as the challenges of mak- 
ing long-term climate predictions based on models. 

Now, here are some facts. According to analysis done by Dr. John 
Christy of the Earth System Science Center at the University of 
Alabama Huntsville, predictions made by 73 computer models cited 
by the United Nations latest Intergovernmental Panel on Climate 
Change, IPCC, Fifth Assessment Report, do not accurately predict 
the lack of temperature rises seen in the past 17 years. In other 
words, the IPCC models have been inaccurate. The past 15 years, 
recorded world temperatures have increased only a quarter of the 
rate IPCC claimed when it published its last assessment in 2007. 

Further, the 2007 IPCC report included predictions of a decline 
in Antarctic sea ice. But the latest document does not explain why 
this year it is at a record high. Antarctic sea ice is at a record high. 

In addition, the 2013 report states most models simulate a small 
decreasing trend in Antarctic sea ice extent in contrast to the small 
increasing trend in observations. The reality differs from the mod- 
els. 

The 2007 forecast for more intense hurricanes has also been ig- 
nored in the new document after this year was one of the quietest 
hurricane seasons in history. This from a leading group of inter- 
national experts on climate science. 

A recently published article in Science magazine entitled In the 
Hot Seat said the fact is there is little or no evidence that global 
warming steered Sandy into New Jersey or made the storm any 
stronger. And scientists haven’t even tried yet to link climate 
change with particular fires. 

Despite this knowledge, the Administration has based many pol- 
icy decisions on the link between specific extreme weather events 
and climate change, as well as predictions on climate models. Cli- 
mate modeling is difficult by nature, and there are large degrees 
of uncertainty in the resulting predictions. Anyone who suggests. 
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as has been suggested in this room today, that climate science is 
not complicated, is simply being naive. Many of the President’s 
policies will negatively affect our constituents by preventing them 
from earning a living. How can we expect to assure these people 
that their sacrifices will benefit them in the long term, when we 
do not have the capacity to accurately predict regional climate 
changes? 

Again, these discussions are important and they should be had 
in this Congress without either side being accused of engaging in 
scandal. Thank you. Madam Chair. 

Senator Boxer. Thank you. 

Well, it is your turn, panel. I am sure that you were fascinated 
with all of our comments and mesmerized by them. But now it is 
your turn to mesmerize us. 

So, Hon. Gina McCarthy, Administrator of the Environmental 
Protection Agency, please. 

STATEMENT OF HON. REGINA McCARTHY, ADMINISTRATOR, 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

Ms. McCarthy. Thanks, Chairman Boxer, Ranking Member 
Vitter, members of the committee. First, let me thank you for the 
opportunity to come and testify before you today. 

In June of last year, the President reaffirmed his commitment to 
reducing carbon pollution when he directed many Federal agencies, 
including the Environmental Protection Agency, to take meaningful 
steps to mitigate the current and future damage caused by carbon 
dioxide emission and to prepare for the anticipated climate changes 
that have already been set in motion. 

Climate change is one of the greatest challenges of our time. Re- 
sponding to this challenge is an urgent public health, safety, na- 
tional security and environmental imperative that presents both an 
economic challenge and an economic opportunity. Both the economy 
and the environment must provide for current and future genera- 
tions. We can and must embrace cutting carbon pollution as a 
spark for business innovation, job creation, clean energy and broad 
economic growth. The United States’ success over the past 40 years 
makes clear that environmental protection and economic growth go 
hand in hand. The President’s climate action plan directs Federal 
agencies to address climate change using existing executive au- 
thorities. 

The plan has three pillars: cutting carbon pollution in America, 
preparing the country for the impacts of climate change, and lead- 
ing international efforts to combat global climate change. EPA 
plays a critical role in implementing the plan’s first pillar, which 
is cutting carbon pollution. Over the past 4 years, EPA has begun 
to address this task under the Clean Air Act. In 2009, EPA and the 
National Highway Traffic Safety Administration, along with the 
auto industry, the UAW and other stakeholders, worked together 
to set greenhouse gas and fuel economy standards for model year 
light duty vehicles 2012 to 2025. Over the life of these vehicles, the 
standards will save an estimated $1.7 trillion for consumers and 
businesses and cut America’s oil consumption by 12 billion barrels, 
while reducing greenhouse gas emissions by 6 billion metric tons. 
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Building on that success, the President asked EPA to work with 
States, utilities and other key stakeholders to develop plans to re- 
duce carhon pollution from both future and existing power plants. 
In March 2012, the EPA first proposed carbon pollution standards 
for future power plants. After receiving over 2.5 million comments, 
we made the decision to issue a new proposal based on this input 
and updated information. 

In September 2013, the EPA announced its new proposal. The 
proposed standards would establish the first uniform national lim- 
its on carbon pollution from future power plants. They do not apply 
to existing power plants. The proposal set separate national limits 
for new natural gas-fired turbines and new coal-fired units. The 
rule provides flexibility to the operators of these units by allowing 
them to average their emissions over multiple years to meet a 
somewhat tighter standard. 

The standards reflect a demonstrated performance of efficient 
lower carbon technologies that are currently being used today and 
that set the stage for continued public and private investment in 
these technologies. We look forward to robust engagement on that 
proposal. 

And for existing power plants, we are engaged in an outreach to 
a broad group of stakeholders who can inform the development of 
the proposed guidelines which we expect to issue in June of this 
year. These guidelines will provide guidance to States which have 
the primary role in developing and implementing plans to address 
carbon pollution from the existing plants in their States. When we 
issue the proposed guidelines, the more formal public process will 
begin, providing an additional opportunity for stakeholders and the 
general public to provide input. 

The climate action plan also calls for the development of a com- 
prehensive interagency strategy to address emissions of methane 
as well as domestic action to reduce emissions of 
hydro fluorocarbons, or HECs. EPA is working on these aspects of 
the President’s plan as well. 

The President’s plan also calls for a broad array of actions to pre- 
pare for the impacts of climate change. EPA is incorporating re- 
search on climate impacts into the implementation of our existing 
programs and developing information and tools to help decision- 
makers better understand these impacts. EPA is also working 
closely with our Federal agency counterparts on several other as- 
pects of building our national resilience. 

Working closely with the State Department, EPA is also engaged 
in international discussions with our partners in other countries in 
reducing carbon pollution through an array of activities. 

In conclusion, the President’s climate plan provides a road map 
for Federal action to meet the pressing challenge of climate change, 
promoting clean energy solutions that capitalize on American inno- 
vation and drive economic growth. EPA looks forward to working 
with other Federal agencies and all stakeholders on these critical 
efforts. 

Thank you again, and I look forward to answering your ques- 
tions. 

[The prepared statement of Ms. McCarthy follows:] 
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Opening Statement of Regina McCarthy 
Administrator 

U.S. Environmental Protection Agency 

Hearing on the President's Climate Action Plan 
Committee on Environment and Public Works 
U.S. Senate 
January 16, 2014 

Chairman Boxer, Ranking Member Vitter, members of the 
Committee: Thank you for the opportunity to testify today. 

In June of last year, the President reaffirmed his commitment to 
reducing carbon pollution when he directed many federal agencies, 
including the Environmental Protection Agency, to take meaningful 
steps to mitigate the current and future damage caused by carbon 
dioxide emissions and to prepare for the anticipated climate changes 
that have already been set in motion. 

Climate change is one of the greatest challenges of our time. 
Based on the evidence, more than 97% of climate scientists^ are 
convinced that human-caused climate change is occurring. If our 
changing climate goes unchecked, it will have devastating impacts on 


^ W. R. L Anderegg, "Expert Credibility in Climate Change," Proceedings of the Nationai Academy of Sciences Vol. 107 
No. 27, 12107-12109 (21 June 2010); DOI: 10.1073/pnas.l003187107. 

P. T. Doran & M. K. Zimmerman, "Examining the Scientific Consensus on Climate Change," Eos Transactions American 
Geophysical Union Vol. 90 Issue 3 (2009), 22; DOI: 10.1029/2009E0030002. 

N. Oreskes, "Beyond the Ivory Tower: The Scientific Consensus on Climate Change," Science Vol. 306 no, 5702, p. 1686 
(3 December 2004); DOI: 10.1126/science.ll03618. 
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the United States and the planet. Reducing carbon pollution is critically 
important to the protection of Americans' health and the environment 
upon which our economy depends. 

Responding to climate change is an urgent public health, safety, 
national security, and environmental imperative that presents an 
economic challenge and an economic opportunity. As the President 
has stated, both the economy and the environment must provide for 
current and future generations, and we can and must embrace cutting 
carbon pollution as a spark for business innovation, job creation, clean 
energy and broad economic growth. The United States' success over 
the past 40 years makes clear that environmental protection and 
economic growth go hand in hand. 

The President's Climate Action Plan directs federal agencies to 
address climate change using existing executive authorities. The Plan 
has three key pillars: cutting carbon pollution in America; preparing the 
country for the impacts of climate change; and leading international 
efforts to combat global climate change. 

Cutting Carbon Pollution 

EPA plays a critical role in implementing the Plan's first pillar, 
cutting carbon pollution. Over the past four years, EPA has begun to 
address this task under the Clean Air Act. 
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Our first steps addressed motor vehicles, which annually emit 
nearly a third of U.S. carbon pollution. EPA and the National Highway 
Traffic Safety Administration, along with the auto industry and other 
stakeholders, worked together to set greenhouse gas and fuel economy 
standards for Model Year 2012 to 2025 light-duty vehicles. Over the life 
of these vehicles, the standards will save an estimated $1.7 trillion for 
consumers and businesses and cut America's oil consumption by 12 
billion barrels, while reducing greenhouse gas emissions by 6 billion 
metric tons. 

era's and NHTSA's standards for model year 2014 through 2018 
heavy-duty trucks and buses present a similar success story. Under the 
President's Plan, we will be developing a second phase of heavy-duty 
vehicle standards for post 2018 model years. 

Building on this success, the President asked EPA to work with 
states, utilities and other key stakeholders to develop plans to reduce 
carbon pollution from future and existing power plants. 

Power plants are the single largest source of carbon pollution in 
the United States. In March 2012, the EPA first proposed carbon 
pollution standards for future power plants. After receiving over 2.5 
million comments, we determined to issue a new proposed rule based 
on this input and updated information. 
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In September 2013, the EPA announced its new proposal. The 
proposed standards would establish the first uniform national limits on 
carbon pollution from future power plants. They will not apply to 
existing power plants. The proposal sets separate national limits for 
new natural gas-fired turbines and new coal-fired units. New large 
natural gas-fired turbines would need to emit less than 1,000 pounds of 
C02 per megawatt-hour, while new small natural gas-fired turbines 
would need to emit less than 1,100 pounds of C02 per megawatt-hour. 
New coal-fired units would need to emit less than 1,100 pounds of C02 
per megawatt-hour. Operators of these units could choose to have 
additional flexibility by averaging their emissions over multiple years to 
meet a somewhat tighter limit. 

The standards reflect the demonstrated performance of efficient, 
lower carbon technologies that are currently being used today. They set 
the stage for continued public and private investment in technologies 
like efficient natural gas and carbon capture and storage. The proposal 
was recently published in the Federal Register on January 8, and the 
formal public comment period is now open. We look forward to robust 
engagement on the proposal and will carefully consider the comments 
and input we receive as a final rule is developed. 

As noted, the proposed rule would apply only to future power 
plants. For existing plants, we are engaged in outreach to a broad 
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group of stakeholders who can inform the development of proposed 
guidelines, which we expect to issue in June of this year. These 
guidelines will provide guidance to States, which have the primary role 
in developing and implementing plans to address carbon pollution from 
the existing plants in their states. We recognize that existing power 
plants require a distinct approach, and this framework will allow us to 
capitalize on state leadership and innovation while also accounting for 
regional diversity and providing flexibility. 

The era's stakeholder outreach and public engagement in 
preparation for this rulemaking is extensive and vigorous. We held 
eleven public listening sessions around the country at ERA regional 
offices and our headquarters in Washington, DC. We have participated 
in numerous meetings with a broad range of stakeholders across the 
country. And all of this is happening well before we propose any 
guidelines. When we issue proposed guidelines in June, the more 
formal public process begins - including a public comment period and 
an opportunity for a public hearing - which will provide yet further 
opportunity for stakeholders and the general public to provide input. 

Cutting Methane Emissions 

The Climate Action Rian calls for the development of a 
comprehensive, interagency strategy to address emissions of methane. 
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a powerful greenhouse gas that also contributes to ozone pollution, but 
which has substantial economic value. EPA is working with other 
agencies to assess emissions data, address data gaps, and identify 
opportunities to reduce methane emissions through incentive-based 
programs and existing authorities. 

Curbing Emissions of MFCs 

The Plan also calls on the US to lead through international 
diplomacy as well as domestic action to reduce emissions of 
hydrofluorocarbons (HFCs), potent greenhouse gases whose emissions 
are otherwise expected to nearly triple by 2030. Moving forward, the 
EPA will use its authority under the Clean Air Act to encourage the 
investment, purchase, and use of climate-friendly alternatives. 

Preparing for Impacts of Climate Change 

Even as we work to avoid dangerous climate change, we must 
strengthen America's resilience to climate impacts we're already 
experiencing and those that can no longer be avoided. The President's 
Plan calls for a broad array of actions on this front. EPA is incorporating 
research on climate impacts into the implementation of our existing 
programs and developing information and tools to help decision- 
makers - including State, local and tribal governments - to better 
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understand and address these impacts. Further, ERA is working closely 
with our federal agency counterparts on several other aspects of 
building our national resilience, including developing the National 
Drought Resilience Partnership, ensuring the security of our freshwater 
supplies, protecting our water utilities, and protecting and restoring our 
natural resources in the face of a changing climate. 

International Efforts 

Our changing climate is also a global challenge, and the 
President's Plan recognizes that the United States must couple action at 
home with leadership abroad. Working closely with the State 
Department, EPA continues to engage our international partners in 
reducing carbon pollution through an array of activities. These include 
public-private partnership efforts to address emissions of methane and 
other short-lived climate pollutants under the Climate and Clean Air 
Coalition and the Global Methane Initiative, as well as bilateral 
cooperation with major economies. 

Conclusion 

The President's Plan provides a roadmap for federal action to 
meet the pressing challenge of a changing climate - promoting clean 
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energy solutions that capitalize on American innovation and drive 
economic growth. EPA looks forward to working with other federal 
agencies and all stakeholders on these critical efforts. 

Thank you again for the opportunity to testify, and 1 look forward 
to answering your questions. 
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i^nvironment and Public Works Coiiimittee 1 learin« 
January 16,2014 
Administrator CJiiia McCarthy 
Follow-Up Questions for Written Submission 


Senator Barbara Boxer 


Senator Barbara Boxer 

1 . On December 7, 200'?. the I: PA made Itic finding (EndangermetU Finding) that cunent and projected 
levels of greenhouse gases including, carbon dioxide (C02> and methane thrcatesi the public health 
and welfare of the nations current and future generations. Could you please surmnaii/e the tlndings 
as it relates to the extreme weather. Hoods, drought and wildfires? 

EPA specifically addre.sse(l how extreme events associated with climate change factored into the 
eiidangermcnt decision. With regard to how these extreme events factored into EPA’s decision to 
make an emlangcrment fiiiding for public health, (he summarx statement from the 2009 
Endangermcnt Finding was the following: “The evidence concerning hoxv human-induced climate 
change may alter extreme xveather events also clearly supports a finding of endangerment, given 
the serious adverse impacts that can result from such events and the increase in risk, even if small, 
of the occurrence and intensity of events such as hurricanes and floods. Additionally, public health 
is expected to be adver.sel> affected by an increase In the severity of coa.stal storm events due to 
rising sea levels.'’ Regarding public w elfare, the Endangerment Finding stated, “Across the sectors, 
the potential serious adverse impacts of extreme events, such as w ildfires, flooding, drought, and 
extreme weather conditions, provide strong support for .such a liiuling.'* 

To take forestn as an example, the Endangerment Finding stated, “For the near term, the 
Administrator believes the beneficial impact on forest gross Ih anti prodiicTivitv in certain parts of 
the countjT from climate change to be more than offset by the clear risk from the more significant 
and serious adverse efTects from the observed increases in wildfires, combined with the adverse 
impacts on growth and productivity in other areas of the country and the .serious risks from the 
spread of destructive pests and disease. Increased w ildfires can also increase particulate matter and 
thus create public health concerns as well. For the longer term, the Administrator views the ri.sk 
from adverse etTects to increase oscr time, such (hat overall climate change presents serious adverse 
risks for forest productivity." 

2. Could you please siimmnri/e the peer-reviewed science that served as the basis lor the Budangerment 
FirKiing? 


To inform its decision on eiulangerntent, EPA primarily relied on the major peer-reviewed 
assessments of the National Research Council (of the National Academies of .Science), the U.8. 
Global Change Research Program, and the Intergovernmental Panel on Climate Change. EPA 
viesved, and continues to view, these assessments as the best reference materials and the best 
available science. In addition, EPA reviesved numerous individual studies that were submitted to 
EPA as part of the public comment process, and EPA thoroughly responded to all comments 
ass(»ciated with those studies throughout its 1 1 volumes of responses to comments, all of w hich are 
publically available on EPA’s website. 

3. Was the EPA use of pccr-rcvicwcd climate change science in the Endangerment Finding upheld by 
tlic I KS. Court of Appeals for the District of Columbia in the case CoalUUm for Responsible 
Reguiatfon v. ERA (June 26, 2012)? 
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Yes. I he U.S. Court (jf Appeals, in its June 26, 2012, tiecision upheld EP A's use of peer-revitnved 
scientific assessments as the basis for the Endangermenf Findin«. fiie Court of Appeals concluded 
the Enflanwfc'rnicnl Finding wUvS '‘neither arbitrarj iior capricious," that EP A “compiled a 
substantial scientific record," and that slate and industr> petitioners' objections to EPA's use and 
interpretation of '‘ma jor scientific assessments” had no merit. The Court of Appeals described the 
assessments used by EPA as such: “These peer-rcvicwcd assessments synthesized thousands of 
individual studies on various aspects of greenhouse gases and ciitnale change and drew 
'overarehing conclusions’ about the state of science in this field.” 

4- PPA has sought public coinments on its proposed rules for nesv power plants. Is il correct that ihe 
agency received (uer 2.5 million public comments on the proposal? 


EPA received more than 2.5 million public comments on the April 2012 proposal, and a large 
number of these comments wci c suppoiiive of reducing carbon emissions from power plants. The 
EPA issued a new proposal in January 2014, and the coiniiieiit period closed on May 9, 2014. EPA 
received more than 2 million public comments on the Januaiy 2014 proposal. 

5, is it correct that the vast majority ofihcsc comments supported EPA action to limit carbon pollution 
from power plants? 

Yes, see answer to question 4. 

6. I hc Climate Action Plan calls for using the Clean Air Act to set limits on carbon pollution from cars, 
trucks, and power plants. Are these actions supported by t!»c Supreme Court decisiofns in 
Massnchusctls v, F- P.A (2007) and American Electric Power v. Connecticut (2iM 1 ). as well as more 
recent decisions from the U.S. Ciouri of Appeals for the U.C. Circuit? 

Yes, as well as the Supreme Court’s recent decision in lW//y.ttr Rc^iuliitory Group v. liPA (2014). 

i' I hc Climate Action Plan calls for using the Cleat? Air .Act h) set limits on carbon pollutit^n from cars, 
trucks, and power plants Over the (.’lean Air Act's forty-pius \ear hislorv^ what heneHts Itas il 
provided to the nation's health and ecotioiny? 

Fur more than 4(1 year.s, the ( lean Air Act has fostcrcti stca<!y progress in reducing air pollution, 
allowing American.s to breathe easier am! live healthier. A peer-reviewed 2(HI EPA study estimated 
that in 2010 alone, reductions in fine particle pollution and ozone pollution achieved by the Clean 
Air Ad Amendments of 1990:' 

• .\voideil more than 160,000 premature deaths, 130.000 heart attacLs (acute myocardial 
infarction), millions of cases of respirators problems such as acute bronchitis and 
asthma attacks, and 86,000 hospital admissions. 

• Prevented 13 million lost workdays, improving worker productivity which contributes 
to a stronger ecoiioniy. 


' I- .S. EP.A. Thy Beni'flis iUid Cosis of I he Clean Air Act from 1990 k> 2020: final Report, Office oi .Air ;jnd 
Radiation. March 20 i ! This study is the third in a .series of studies mandated by Congre.ss in the Clean Air Act 
Ainendinenis of 1990. The report received extensive review and input from the Council on Clean Air Cornpliance 
.Analysis, an independent pane! of distinguished economists, scientists and public health experts establisiied by 
C(;ngres.s in 199], Rep(»n available at hUp://wvvw.epa.gov.^atr/sec\8l2.proNpevi{ve2.hinil. 
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• Kept kids healthy and in schook avoiding 3.2 iriUlion lost school days due to respiratoi^ 
illness and other diseases caused or exacerbated by air poihition. 

Multiple peei -revicvvcd economic analyses suggest that the substantial public health benefits of the 
Clean Vir Act are far greater than the costs of achieving them.^ 

1. Most recently, El’A’s peer-reviewed 201 1 study found that clean air programs 
established by the 1990 CAA aniciulments arc expected to yield direct benefits to the 
American people which vastly exceed compliance costs.^ 

o The study’s central benefils estimate in 2020 exceeds costs by a factoi* of more 
than 30-fo-J. and the high benefits estimate exceeds costs by 90-to-L Even the 
low benefits estimate exceeds costs by about 3-to-l. 
o In addition to direct benefits vastly exceeding direct costs, economy-wide 

modeling conducted for the study found that the economic welfare of American 
households is better with post-1990 clean air programs than without them, 
o Economic welfare and economic grow th rates are improved because cleaner air 
means fewer air-pollution-rclated illnesses, which in turn means less money 
spent on medical treatments and lower absenteeism among American workers. 
The study projects that the beneficial economic effects of these two 
improvements alone more than offset the economic impacts from expenditures 
for pollution control. 

o The F.I*A rcpoi t received extensive review and input from the Advisorv’ Council 
on Clean Air Compliance Analysis, an independent panel of distinguished 
economists, scientists and public health experts established by Congress in 1991. 

2. Another, earlier peer-review ed EPA study examined the benefits and costs of Clean Air 
Act prograiTKs from 1970 to 1990, and also found that the public health protection and 
environmental benefits exceeded the costs by a large margin.’ 

8. The Adnnnistration has aheady taken several steps to reduce carbon politilion. One of the biggest 
steps has been new fuel economy standards for cars and trucks. Could you please describe (he 
consumer and climate change benefits of those rulos? 

EPA and the Department of I raiisportation (DOT) have jointly establishe{l a National Program of 
harmonized standards to address climate change and energv dependence, respectively setting 
standards to reduce greeiihou.se gases ((^HCis) and improve fuel economy from light-duty passenger 
cars and trucks. These standards are projected to result in new vehicles achieving 163 g/mile of 
(X)2 by 2025 (the equivalent of 54.5 mpg if achieved exclusively through fuel economy 
improvements) -- which represents roughly a doubling of fuel economy since President Obama took 
office. The National Program ensures that auto manufacturers can build a single licet of IkS. 
vehicles that satisfy requirements of both federal programs as well as California’s pr«>grani. The 


- See for example: I'.S. BP A. '/'he Henefhs ami Costs of ihe Clean Air Act from to 2020: Fmal Keport. orilcc 

ot' Air and Radiation, March 20 1 1 : t f S. ERA, The ISetiefits ami Costs of the CAA ! Mdf/ to 20! <l EPA Report to 
(. 'on^ress. Ofike of Air and Radiation. November 1999; \J,S. EP.A, The flemfiis and Costs of the ( A A. lO^O to 
1990: Prepared for U.S. Congress hy US- Environmental Protection Agency. October 1997. 

■ U.S. EPA. The Benefits andCosts of the Clean Air Act from 19W to 2020: Einu! Report, Onkcof Atrand 
Radiation. March 201 i, 

* UrS. EPA. The Benefsts and Co.sts of the CAA, 1920 to 1990: Prepared for US. ( 'ongress hr U- .V Environmental 
Protection Agency. October 1997. Report available at; http t. -vwww .cpa.govvairsecrK 1.2. retro. htod. 
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standards also presen t; consumer choice ■— that is, the standartls shaidti noi ai'feei consumers* 
opportunity to purchase the size of vehicle with the pcrfnrniaiicc, utility anil safety features that 
meet their needs. 

The hencfits of this program are enormous. Together, the standartls for model years 2012-2025 
w ill save 12 billion barrels of oil and 6 billion metric tons of C(.)2 over the lil’efitiie of those 
v ehicles. Americans w ill save SI. 2 trillion at the gas pump over the life of the program, and 
consumers who buy a new model year 2025 vehicle will save more than SS.OOfl in gasoline over that 
vehicle's lifetime. 


9. Do other countries have standards requiring that new coal-fired power plants to capture carbon 
dioxide? 

Yes. One clear example is C anada, w hich in 2012 set a performance .standard for new eoal-fired 
units that can be met by buiUliiig coal generation w ith Carbon Capture and Storage (CCS). In 
addition to performance standards, many countries around the world are taking action to limit 
carbon pollution through a range of measures, ineluiling market-based programs and inv estments 
in clean generation. 

Canada is also home to the world’s largest fully-integraled commercial-scale CCS project of its 
kind — SaskPower’s Boundaiy Dam, T he Boundary Dam project, which began commercial 
operations in October 2014, fully integrates the rebuilt 110 MW coal-fired I nit #3 with available 
CCS technology to capture 9(1 percent of its C02 emissions. 

1 0. Ifso. do any of these staiidard,s recpiiie greater capture of carbon dioxide tlian the levels propo-sed by 
the TI^A in its "Standaids of Performance for Greenhoii.se Gas Emissions from New Stationary 
Sources: Tlectric litility Generating llniis," "’9 l-ed. Reg. (.l.w, 8. 20(4)? 

In (be case of Canada, their pei lorniance standard is set at 421) metric tons per gigawatt hour. 

After putting the slandards on a comparable basis, the Canadian standard is approximately 10% to 
18% iiKirc stringent than the propo.sed C.S. slantlard. 

1 1. In Getoher 2013. the Global CCS Instilulc, wln>sc nicmbcrsliip includes .American Electric Power. 
Arch Coal and Duke Energy, slated that "CCS Icchnology is w'cll understood and a reality.” It also 
identified, as of September 2012. 75 large-scale integrated t 'CS projecls with 16 of these projects 
eunenlly operating or in coiislrticlion ami 59 in phnming stages ol dcvelopmeni. Do these findings 
support it delennintitioii lliat that carbon caplurc and scqucxstralion tcc!molt)g\ is a best sy.sleiii of 
emission reduction that has been adeqiuiich dciiioiistrrtted? 

T he KI’A has (troposed to determine (hat CCS i.s teehnicallv feasible for new coal-fired power 
plants, becau.se all of the major components of f t'S - the capture, the transport, and the injeetinn 
and storage - have been demonstrated and are ciirrenlly in use at commercial scale. Tor example 
there are several indusirial projecls in the ll.S. that are currently capturing the C02 for use in 
enhanced oil recov ery (£OR) or other applications. There have been numerous smaller-scalc 
project.s that have demonstrated the tedinology, and there are several full-scale projects - both in 
the L.S. and internationallv - that arc under construction today. Thus, the F.P.A has proposed to 
determine that partial CCS is the Best System of Kmkssion Kediiction (BSER) for new coal-fired 
pow er plants. 

Senator Tiioma.s R. Carper 
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1 . Adiiiinistnitor I was quite happy with whal was in the President's Climate Action 

Plan. 1 loNvever, I was siupriscd to see whal was not included -- support tor domestic enbils to reduce 
black carbon. Recent studies have shown black carbon to be the second most damagirm greenhouse 
agent behind carboit dioxide. These same studies have shown the most ctTcctivc way to reduce black 
carixm is by cieaning up sliesel emissions. Do you believe DBRA and domestic clean dicsci programs 
1 ike ( ’lean ( onslruction should be part of our strafegy to address climate here at hiMiie’ If so. do you 
think we can expeel more su|)port from the Administration in future budgets? 

I he DTRA program has been vcr> successful. DERA averages more than SI3 in health and 
economic henclits for every SI in funding. Since 2008. Congress has appropriated more than S560 
million for the 1)ER>\ program, including S300 million as part of the American Rccovcn and 
Reinvestment Act of 2009. However, budget constraints mean we have to make tough 
choices. Ongoing projects will continue during FY 2015, as the agency continues to support and 
administer projects funded through the regular OERA program. 

2. 1 he EPA IS sciiedulcd to finalize .standards for cooling water intake structure.s under section 3 1 6(b) of 
the Clean Water Act by .fanuaiy 28, 2014. What steps have been taken to ensure the best science 
available has been Ubcd to determine both the costs and bcnellls to justily the new siandard.s’.' 

The EPA agrees that it was important that its final standards for cooling water intake structure.s 
under Section 316(b) of the Clean Water Act be informed by the best-available science and 
information regarding costs and benefits. For the Section 316(b) rnlemakiiig, benefits include the 
protection of fish and other aquatic organisms, while costs include the potential expense to covered 
facilities to comply with the rule. The agency's final rule was signed on May 19, 2014, and 
published In the Federal Regi.ster on August 15, 2014. The agency performed a benefit-cost analysis 
of its regulation, which was made available to the public at the time the final rule was published in 
the Federal Kcgi.ster. 


3. In 2013, 4 of our naiiotvs 104 micicnv power reactors {Ku tnancnlly shutdown and one more is 
schethilcd to retire by the end of 2014. We may sec more closmes this year. What me the 
assumptions in the PresidenT.s Climate Action Plan about the ba,se h>ad generation ofelecincity 
through nuclear power in order to meet climate and carboti emission goals? Whal will llic impact of 
these 5 plant closures be on the President's climate and cai boti emission goals? W1iat will the impact 
of more nuclear power reactor closures, if any . be on those goals? 


The 2014 U.S. Climate Action Report to the ENFCCC includes projections of 1J.S. CiHO emissions 
under currcfit policies and measures, and potential reductions from additional measures consistent 
with the President’s Climate Action Plan. The scenario describing projections of emissions under 
policies and ineasurc.s already in place was based on the 2(H3 Annua! Energy Outlook published by 
Energy Information Administration. Since then, FIA has published the 2014 Aiiniial Energy 
Outlook full report, w hich has updatetJ information on nuclear power generation, (ieneration from 
nuclear power in AEO2014 is 12% below levels in AEO2013 in 202(1, but due to other changes, 
emissions from the electric power sector are less than 2% above levels in AEO2013 in 2020. The 
following table summarizes the data from AE()2013 and the AEO2014. 



AtO20l3 

AHO2014 

Nuclear generation capacity in 
2020 (("iigawatt-s) 

110.6 

07.8 

Nuclear electricity produced 
(billion kwh) 

885 

77') 1 
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< ()2 eimssions Jrom Ihe 
cictlrivilx scv.t(>r (TgC02c) 

2081 

■’r: 

^ i oral ( ( ^2 ennssions (l |iC()2c) 

5455 

t 54 76 
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Senator David Vittcr 

i. Hsnv much has your ngency spent on climate change-related ncliviiies, including those in fuitherauce 
<>!' the dimatc Action f’ian. since 2008? 


The table contains a siimniation of total dollars (both pay and non-pay) that support 

multiple EPA programs focusing on addressing the Issue of climate change. 


1 P ^ ( liniatt* ( bafii;c 
hti uUingt^lHMM' 


£ 

Kh^cteil 

2014 

Pnaetcfl 

EPA 

126.315 1 127,404 j 192,398 | 177.248 | 51168,418 

SI 54,491 

$158,784 


2. Accordiitg to EPA, an apparent benellt of the proposed rule is that the new source ruic will serve as a 
"iieccssars predicate” for a power plant existing source rule under section 1 1 1 (d). As EPA notes, 
under section ML Congress prohibited fcPA from issuing an existing source rule (or a pollutam under 
section i 1 1(d) unless it had Erst issued a new source rule under section 1 1 1(b) ibr that poiiutant. Do 
you tliink issuing a ''pro foima” new source rule that does nothing except pave tlie was for an existing 
source rule circumvents Congressional intent, and renders the new source rule predicate added (o the 
statute meaningless? 

EPA is proposing requirements for these sources because fossil fuel-fired power plants are the 
country ’s largest stationary source emitters of (iH(Js. I’liese actions are consistent with the 
Cllimate Action Plan announced by the President in June 2tll3 to cut the carbon pollution that 
causes cliinale change and affects public health. 

2 The Office of Management, and IBudget. during its review of EPA s rc-proposed New Source 
Performance Standards for P<.)wcr t*!anis. questioned EPA's assertion ofthc technical i'casibilily of 
carbon capture because EPA's delcnninaiion that carbon capture and storage is adequately 
demonstrated as the best system of emissions retiuction '‘relies heavily on literature revievv.s. pilot 
projects, and commercial facilities yet to operate " OME also asserted lltat they believed “this cannttt 
i'orm the* basis of a finding that, CCS on commercial-scale power plants is 'adequately 
denionslrated.’’ OMM also requested details ofthc specific CCS ofterations already in service that 
process the rale of CO? ncce.ssary for a typical IGCC power plant to be in compliance. 

a. What exampic.s did EPA explicitly provide',’ 

The EPA shared the same information with OMB that we have shared with the general 
pubite through the preamble of the proposed rule and the accompanying Technical Support 
l)ocuinents. 

4. You’ve said that hydraulic fracturing can he done safely and have agreed with foriner EPA 

Administrator Lisa .lackson that there have been no confirmed cases of hydraulic fracturing impacting 
drinking water. Given that the President's Climate Action Plan relics heavily on tl\e use of natural gas, 
vvhal is your vision for getting the American public to understand that hydraulic fracturing is safe and 
that fracking has unlocked an American energy revolution that is lowering all Americans' energy 
prices, creating Jobs, helping to lower GHG emissions, and revitalizing such industries as tlic 
manufacturing, steel, attd chemical sectors? 

Responsible development of America's shale gas resources offers important economic, energy’ 
security, and environmental benefits. Recognizing this, in April 2012, President Obama .signed 
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F.O. 13605, xSupportii]i«i 5afe and Responsible Development of I nconvenlicHial Domestic Naliiral 
(ias Resources, which, among other things, charges federal agencies to pursue multidisciplinars, 
coordinated research. The RPA is working with other federal agencies, states, and other 
stakehohiers to understand and address potential concerns with hydraulic fracturing so the public 
has confidence that natural gas production will proceed in a safe and respoiisihie manner. The EP A 
continues to move forward on our national research study on the potential impacts of hydraulic 
fracturing for oil and gas on drinking water resources in response to a request from Congress. The 
study scope was designed to meet Congress’ request and svas established in November 2011 in the 
Plan to .Study the Potential Impacts of Hydraulic Fracturing on Drinking Water Resources, after 
public comment and peer review by the Science AdvLsory Board, The scope has not changed since 
the release of the final study plan. 

5- EPA has addressed GHG emissions from ihe refining industry through fuel economy standards and 
through the GHG Tailoring Rule for larger projects. The refining iiidustry accounts for only 3% to 6% 
ol the loia! U.S, (il Kj emissions from industry-. The refining industry already has the incentive to 
control energy; energy accounts for up to 50% of a refinery’s conlrcliabie costs. Because the refining 
industry is already highly efficient, EPA analysis indicates that there is no oppoilunity for any 
significant rcductiotis in this sector. Why is HPA putting efforts info regulating already highly 
efficient industries? 

T he EPA is not currently developing national standards to specifically regulate greenhouse gas 
(GHG) emissions from U.S. petroleum refineries. The EPA i.s continuing to study the issue of 
greenhouse gas (GHG) emissions from U.S. petroleum refineries. As part of other ongoing 
rulemaking actions we anticipate notable GHG co-benefit reductions. For example, rulemaking 
actions targeted at criteria pollutant and toxic pollutant reductions, specificaliy our new .stmree 
performance standard and maximum achievable control tcclmology programs, will likely produce 
notable co-benefit reductions. In addition, while EPA and the National Highway Traffic Safety 
.Administration (NETESA) are working to reduce GEIG emissions and improve fuel economy of 
vehide.s, this work does not ensure that refineries operate in an efficient manner. 

6, What is the status of EPAfs response to Industrv 's freedom of Information request filed on August 
20. 2013. with respect to the Technicai Support Document: Technicai Update of the Social ( .'ost of 
(?irh<ui for Regulatory' Impact Analv .sis under l-Aeculive ( )rdcr 1 2K667 

The EPA fulfilled this request and provided responsive materials to the requevStor on October 16, 
2014. 

7. i he second proposal of the GHG NSPS for new power plants d(Xs not address the Energy Policy Act 
or2005 (FPAci) or the potential limitations it jjnpo.ses on EPA’s "Best Sy stem of Emission 
Reduction’' analysis. VVliai i.s EPA's p^ssitiun on the fact that E!*Aci prohibits EPA from considering 
technology used at a facility receiving assistance uttderthe Department of Energy's Clean C.4)al 
Power Initiative, or at a facility thal is receiving an advanced coal project tax credit, as being 
■•adequately demonstrated" for piirposc.s of Section 1 1 1 of the (dean Air Act? 

I'-PA does not believe that these provisions impact its determination. The EPA issued a Notice of 
Data Availahility (NOD A) that notes the avuilahiiity of a Technical Support Document (TSD) in the 
rulemaking docket that details its position on this is.suc. It explains, “EPA interprets these 
provisions to preclude EPA from relying solely on the experience of facilities that received EPActOS 
assistance, but not to preclude EPA from relying on the experience of such facilities in conjunction 
with other information.” EPA based its determination on a number of projects and other 
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information incliuilii^ projects that tllU not receive any assistance iimJer the F.nergy Policy Act of 
2005. In addition, the agency extended the public comment period for the proposal by 60 days to 
allow adequate lime for the public to review and comment on the contents of the NOUA and TSI). 

8. { -ndcr the language of' Section ! 11 (d) of the Clean Air Act. EPA establishes a procedure under which 
stales subtnil to the EPA a plan that contains standards of perldrmance for existing stalionarx sources. 

a. Diies EPA agree that the states, not EPA, have the authority to establish ''standards of 
pertormance” tor existing statiemary sources? 

h, i)c>es l:PA agree that any carbrvn dioxide emissions standards for existing power plants should 
be achievable at existing power plants? 


Under EPA's long-standing regulations implementing Section 1 11(0) of the Clean Air Act, it is the 
responsibility of the Administrator to determine the Best System of Emissions Reduction that has 
been adequately demonstrated. 

L nder the statute, the term “standard of performance" means a “standard for emissions of air 
pollutants which reflects the degree of emission iimilation achievable through the application of the 
best system of emission reduction w hich (taking into account the cost of achieving such reduction 
and any nonair quality health and environmental impact and energy requirements) the 
Atlrninistrator determines has been adequately demonstrated." F.PA explored all options available 
for achieving cost effective standards of performance by analy/.ing, among other things, results 
from the extensive outreach to states, industry, and other stakeholders we conducted prior to 
issuing the pniposed Clean Power Plan on .June 2. 2014. 

In a document entitled ‘’(.Questions for State Partners*' issued by E PA in September 2013, EPA 
surveyed States about their experiences with , .emtssiojis budget trading programs, resource 
planning requirements, end-usc energy, efficiency resource siarxlards, renewable energy ponfoiio 
standards, and appliance and building code energy siandards...’' Ihi.s doeutnent suggests that EPA 
plans to decide what is achievable at existing electricity generating units by looking "outside the 
fence” to these types of activities. Can you confirm that EPA will not go “'oulsidc the fence" wiien 
deciding what is "achievable" by exiting power plants’!’ Yes or no? 

Section 111 (d) of the Clean Air Act is a slaCe-ba.sed program for existing sources. The EPA 
establishes guidelines that give states the flexibility to design programs that fU in those guidelines to 
get the neetled emissions reductions. We issued the proposed Clean Power Plan on June 2, 2014. 
and it was published in the Federal Registeron .lune 18, 2014. The Clean Power Plan has two main 
parts: .state-speciHc goals to lower carbon pollution from power plants and guidelines to help the 
states develop their plans for meeting the goals. The goal is a target state.v have to meet by 2030, 
while starting to make meaningful progress toward reductions by 2020. States develop plans to 
meet their goals, but EPA is not prescribing a specific set of measures for states to put in (heir 
plans. This gives states flexibility. States will clioo.se w hat measures, actions, and requirements to 
include in their plans, and demonstrate how these will result in the needed reductions. 

Fhe Clean Power Plan will put in place a con.sisfent national framework that builds on work states 
arc already doing to reduce carbon pollution - especially through programs that encourage 
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ri’DcvvaliU' fnrrgv or fiiergy efliciencj . f( will reduce carbon polluUoii from existing power plains 
svhilc ensuring a reliable and affordable supply of power. 

States will have fifteen years from when the rule is final until compliance xvitli the final target, lime 
in which to plan for and achieve reductions in carbon pollution. 

i 0. Last fall. 1 7 State Attorneys General and one Senior Environinenlal Regulator scut you a white paper. 
The AGs raised concerns that LP.A will not properly defer to States in establishing and implenteiiting 
standards for existing power plants- and that under the guise of'die.xibilily .'' LPA will retisiirc existing 
power plants to operate less or shut down. Can you provide any as.surances ihal. in its GHG regulation 
of existing planls, Ti’A will not Ibicc the retirement or reduced operation of slili-viable coal-fired 
power plants? 


Section 1 1 1 (d) of the Clean ,\ir .Act is a stalc-baseil program for existing sources. The EPA 
establishes guideline.s that give state.s the flexibility to design programs that fit iii those guidelines to 
get the needed emi,ssions reductions. VVe rssued the proposed Clean Power Plan on .June 2, 2014, 
and it was publi.shed in the Federal Regi.steroii ,lune IS, 2014. The Clean Power Plan has two main 
parts: state-specific goals to lower carbon pollution from power plants and guidelines to help the 
states develop their plans for meeting the goals. The goal is a target states have to meet by 2030, 
while starting to make meaningful progress toward reductions by 2020. States develop plans to 
meet their goals, but EPA is not prescribing a specific set of measures for states to pul in their 
plans. This gives states flexibility. States will choose xvhat measures, actions, and requirements to 
include in their plans, and demonstrate how these will result in the needed retliictions. This allows 
them to consider local factors, including the impact of retirements, when they set their plans. 

1 1. EP.A is running point on the 3 l()(b) propo.s,tl. Ibis rule, as it was proposed, would affect a staggering 
600 facilities across the country. I'm concerned about the cross-agency conrdinaiion, con.sidcring all 
olThe agencies that arc mw involved. Are you concerned at all that these ESA negotiations could 
acmally result in a de facto mandate to iiisltill cooling towers on jxtwer plants and inantifacturers w ho 
use waters to cool their tacilities? 

EPA’-s 316(b) final rule was signed nu May 1‘), 2014. Prior to that date, the rule was the .subject of 
an interagency review coordinated by the Office of .Managemcnl and Budget. Because this rule 
ulTccIs manufacturing and electric generating facilities, a significant number of federal agencies 
were involved in that review . At the same lime. EP.A w as also in the midst of consultation with the 
t'.S. Fish and Wildlife Seivicc and the National Marine Fisheries Service (“the .Sen ices"), under 
section 7 of the Endangered Species Act. After careful consitleralion of multiple factors, F.P.A 
concluded that closed cycle cooling is not the '‘hest technology available” for existing units. 

12. Sexcral provi.sions in FPA’s propo.sed 3 16(b) cooling water intake rule could lead to a rcqitircment to 
install cooling lowers. These include ( I ) a requirement for modified units, including nuclear 
upgrades or repl.acemenis of turbines and condensers, to install cooling towers similar to EPA's New 
Source Review program under the Clean Air Act, (2) a requirement to use •'w iliingncss-to-pay” 
surveys to tneasure benefits that would significantly overstate benefits and possibly justify a deci.sioii 
to install towers; (3) a ch,ange in the status of cooling ponds and impoiindmenfs long considered to be 
closed-cycle cooling; and (4) overly broad Endangered Species Act provisions that could require 
facililies to cease operation or install cooling lowers if a threatened tir endangered .species is located 
111 a water body from which a facility draws water even without evidence of impact to that 

species. Faeilitie.s faced with a requirement to in-slall cooling lowers would likely retire rather than 
retrofit. This is especially true for nuclear units, many of which are unprofitable today as a result of 
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kivv demand- low naiuial ga.s prices and subsidized renewable generation. 1 lave you considered the 
cKfeci oi' ret irenients of nuclear units on grid reiiability and cHtnate change goals as a result of the 
315(b) rulemaking'’ 

A.s we did at proposal, EPA analyzed the possibility that plants would close due (o increased costs of 
compliance w ith the final rule; this analysis is not conrined to just nuclear power plants. After 
careful consideration of muUiple factors, EPA concluded in the final rule that closed cycle cooling is 
not the “best technology available" for existing units. The final rule addresses site-spccific 
challenges and establishes a conimon-sense framework that provides flexibility for facilities to 
comply. 

1.3. We believe the Services should conclude the rule is “not likely to adversely alTecf' T&H species. We 
agree with EPA's original finding that the rule doe.s not authorize any actions that could potentially 
harm T&E specie.s because the rule provides additional protections for species from impingciiieiit and 
entrainment at cooling water intake structures. What steps are EP.A taking to ensure that its original 
finding will prevail in the final rule'.’ What organizations within the .Administration are contesting 
tlia! finding and on what basis'.’ 

On May J9, 2014, the EPA and the Services concluded Iheir consultation under section 7 of the 
ESA. fhe Sen ices final biological opinion concluded that EP.A’s rule is not likely to jeopardize the 
continued existence of ESA-listed species and is nol likely to destroy or adversely modify designated 
critical habitat. EP.A and the Sen iccs also have a niemorantlum of agreement (66 FR 11202, 
Eebriiary 22, 2001 ) concerning coordination between EPA and the Servicc.s for conducting F,P.\'s 
Clean Water Act programs, such as promulgation anti approval of water quality .standards and 
states’ permitting programs. 

14. Any ESA monitoring and study ree|uirements must be focused on T&E species directly affected by 
the intake through enirainment or impingcmcm. We undersland lliat Ihe proposed ESA provisions in 
316(b) will require pcnniticcsto idcinify listed species tliat mat' be in ihe vvaterbodie.s from which a 
facility draws water and /i/iffh/ he indirectly affected by iniakc structures. How^ does such an 
approach comport, wilh Ihe F.nd.-mgerctl Species Act or the Clean Water or 40 years afprecedent? 

On May 19, 2014, the EPA and the Serv ices concluded their consultation under section 7 of the 
E.SA. The eonsuitalion concerned the ‘'action area" where the "action" is EPA’s final regulations on 
cooling water intake structure.s at existing facilities. In their ESA regulations (at 50 CE'R 402.02), 

Ihe Services have defined "action area" to mean "all areas to be affected directly or indirectly by 
the Federal action and nol merely the iinniediale area involved in Ihe action." 

1 5. i he approach proposed to he used to incorporate proposed ES.A provisions into the slate .3 1 6(b) 
pennifting proce.ss rcpre.sents a dramatic departure from the cunent NFfC-initiated Section 7 
consultations procedure used for nuclear facilirie.s that involves multiple federal agencies. Having the 
ESA con.sidtation take place prior to submittal of a .state pcrniit application would shift the decision- 
making to a single federal agency. Rather, any ESA study or eonsuitalion should occur as an integral 
part ofthe cunent permitting process and not separately. What are your thoughts (m this’ 

Your question is about one of the issues that EPA and the Serv ices discussted in the section 7 
consultation under the ESA, which eoneludcd on May 19, 2014. As described above. EPA and 
the Serv ices have a memorandum of agreement concerning coordination between EP A and the 
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Stn ices for contJucting E!^\^s Clean Water Act programs. 1 he final rule requires perinitfing 
iuithorilies to send a copy of the permit appiicalion to the Sen ices upon receipt, and to issue a 
draft permit only after 60 days have passed, to give the Services an opportunity to provide input. 
CPA’s NPDES regulations already require the draft permit to he sent to the Services. Thus, the 
Sen ices’ input is part of the current permitting process. Nothing in EFA’s rule changes the 
obligations of facilities that already comply with the ESA. 

1 6. On June 25, 20 i 2. the San Miguel Electric Cwperalive submitted comments on the original 
proposed Greenhouse Gas New Source Perfonnance Standards. ’ I hosc comments explicitly 
warned that the tinergy Policy Act of 2005 (''EPAcfT prohibits FPA from considering technology 
funded by the Clean Coal flower Initiative in analysis under §111 ofthc Clean Air Act. I hree 
months later, when introducing Rc-propixsed GUG NSPS on September 20, 2012. you referred to 
comments siibmiUcd to the original proposal saying, “We did what detmtcracy demands. We paid 
attention. We read those comments. Wc thought about them. .And we decided that wc needed to 
update the proposal." However, you recently testified to the Connnittee that you were unaware of 
the RPAct prohibititms noted in the San Miguel comments at the time yon made that statement. 

a. Were any Agency etnpioyees involved in drafting the Re-Propo.sed G1 IG NSPS aware of the 
FPAct prohibitions when the rule was issued on September 2{), 2012? 


b. When was the first time Agency employees involved in drafting the Re-Proposed GHG NSPS 
discus.sed the EPAct prohibitions? 

EPA dotss not believe that these provisions impact its detennination. The EPA issued a .Notice of 
Oata .Availability (NOI)Ai that notes the availability of a l echnical Support Dociiment (TSDI in 
the rulemaking docket that details its position on this issue. It explains, *‘EPA interprets these 
provisions to preclude EP.A fi tnn relying solely on the experience of facilities that received 
EPAct05 assistance, hut not to preclude EP.\ from relying on the experience of such facilities in 
conjunction w ith other information." EPA based its determination on a number of projects and 
other information including projects that <lid not receive any as.sistanee under the Energy 
P(»licy Act of 2005. In additiun, the agency extended the public comment period for the proposal 
by 60 days to allow adequate lime for the public to review and comment on the contents of the 
NODA and TSD. 


1 7. .According to rlie Rc-iiroposcd Gl IG NSPS, “DOF. 'Nf Tl - lias prepared oilier reports — in particular 
their ‘Cost and INTforniance Baseline* reports, including one on partial capture that further 
.support otir proposed detennination of the technical feasibility of partial capture." However, the 
DOb/NE ri.. c(^st and perfonnance baseline for partial capture includes a 20'f'> "process 
contingency" to account for the fact tliat pre-combustion and post-combustion carbon capture is 
"unproven techiioiogy at coniinercial scale" for power plant applicatiotis. Please explain how 


^ Eiiitizi, Joseph, CommenLs on ihe SusndafJs of Performance for Greenhouse Gas Emissiom for hew Sianotuuy 
Sources, F.iecirie CuHiy Generating ( nils, Proposed Ride, "7 Fed. Reg. 22392, SAN MtCit tl I Iff , Docket 

No, FF’A-llQ-O.'\R-20l ! -0660-dU(i4. Jun. 25. 2012 iching FPAct !?402(i) and .saying "f'he C lean Foa! Power 
initiative . , . was crc,ated by the Pinergy Policy .Act of 2005 ... to provide hundreds ot rmihons ot vi ledk.iai 

lunaine to clean coal project.s, I lowever, un derstanding that tech n olo g ie s de v e lop ed under this act vsould not be 
toniircii.' -■ ly a\ailabk\ C ongrcxs included ljntixatk)ns_on usjng these lechnologies as part ol Nsoc or otfoi ( \ \ 
reviews .... A temphasis in original)). 
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fnodciitig thal assumes that CX'S is unproven technology for ci>mrncrcial-scak' power plains 
supports finding CCS to be proven technology for commercial-scale power plants. 

The TFA has proposed to determine (hat CCS is technically feasible for new coal-fired power 
plants because all of the major couiponents of CCS - the capture, the (ranspoi t. and (he 
in jection and storage ^ have becii demonstrated and arc currently in use at coinmereia! scale. 

Tor example there are several industrial projects In the U.S. that arc currently capturing the 
C02 for use in enhanced oil recover) (TOR) or other applications. There have been niimerows 
smalJcT-scalc projects that have demonstrated the technology, and there are several full-scale 
projects - both in the IJ.S. and internationally - that are under construction today. Thus, the 
KPA has proposed to determine that partial CCS is the Best System of Emission Reduction 
(BSER) for new coal-fired power plants. 

18. On December !9, EPA issued a draft guidance on EOR operations. "Draft Underground 
Injection Control Program (iuidance on Transitioning Class II Wells to Class V! Wells." that 
suggests if (he business model for a well or group of wells changes from enhanced rccoveiy to 
permanent carbon storageg the wells may need to be rc-permitted as Class VI wells 

a. Did I- PA cofisidcr the cost of rc-pcrmitting and converting these wells in the proposed 
GHCi rule? 


h- Isn't it true the C02 injection in EOR applications is the only possible scenario that is at 
all economical? 

I'he proposed carbon pollution .standards for new pow er plants do not change any of the 
requirements to obtain or comply with an Underground Injection Control (UlC) permit for 
facilities that are subject to EPA’s UlC program under the Safe Drinking Water Act. 

1 he EPA has proposed to determine (hat CCS is technically feasible for new coal-fired power 
plants because all of the major components of CCS the capture, the transport, and the 
injection and storage - have been demonstrated and are correntiy in use at commercial scale. 
Facilities using carbon capture are doing different things with the captured C()2, ranging from 
FOR to storage to using it for food products. While it is true that selling captured C02 for EOR 
can generate revenue and help offset the costs of capturing carbon, this does not mean power 
plants built in the future will have to use EOR - nor does this proposal require if. 

19, Stringent regulations in the U.S. will also increase the likelihood that cnergv intensive 
industries will build in other countries with fewer environmental controls. How arc you 
addressing the prublefii <d' carbon leakage to make sure these regulations do not in fact 
incrcaseglobai GHG emission.s? 

The C lean Air Act directs (he EPA to set performance standards that represent the “best 
system of emission reduction... adequately deinonsiratedf’ including, among other factors, 
costs. 

20. 1, along with others, sent three letters to KPA regarding the Agency's involvement in the development 
of the se e estimates, including the Agency's participation in the Interagency Working Group. Your 
Director Atmospheric Programs testified that staff from that office participated in the !W( f 
assisting particularly in re.spcct to the technical work and the modeling. 
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a {)id you participate in any mcclings of the IWC]? 

b. Did any of your direct tep^iHs participate in or attend any of ihc tuedings? 

c. Did you sign off on or approve any materials, technical analy sis, or assistance that was 
prov ided by the Agency to the fVVG? 

d. Arc the models relied upon in developing the Social Cost of (''ai bon estimates puhiisheil and 
available on IvPA's website? 


e. Is the technical work and modeling conducted by EPA's OfJlce of Atmospheric Programs for 
the ! WG in the devclopmetti of the SC'C estimates publicly available including on liPA's 
website? 


f. Which of your Agency 's otTices participated, including the number of staff, fiours, and other 
resources dedicated to such work, as well as any outside experts or consuitanis that provided 
input or comments? 

I did nut participate in any meetings of the I WG. The Ofllce of the Administrator reviewed 
materials that EPA provided to the IWtj, My role as Administrator did not begin until after the 
release of the updated SCC estimates in 2013. 

fhe integrated assessment models used to develop the USG SCC estimates arc documented within 
the peer reviewed literature and source code is available on the model developers’ websites or upon 
request from the relevant developer. Each model is also described in detail in the 2010 and 2013 
fechnical Support Documents (TSD) available on OMB's website. 

The 2010 TSD for the UStil Sf C estimates provides the documentation of the interagency decisions 
and the 2013 TSI) documents the technical update. Both are available on OVIB's w'chsite. The 2010 
and 2013 1’SDs prov ide a step-by-step de.scripiion of the modeling exercise and also provide 
exhaustive documentation of how the CSCi’s review identified, ev alualeik and adopted the data, 
assumptions, and analytical framewiirU used to ilevelop the SCC estimates. Furthermore, 
consistent with the Administration's commitment to transparency, KPA has, upon request, 
provided to researchers ami institiition.s more detailed output than is presented in the 2010 or 2013 
T.Sl). as well as instructions, input files, and model source code. 

KPA staff (economists and climate scientists) from the National Center for Environmental 
Economics In K.PA’s Office of Policy and the Office «f Atmospheric Programs (within F,PA\ Office 
of Air and Radiation) provided technical expertise in climate science and economics to the 
workgroup as needed. 


The iniciagency working group decided to f<H:us on Ihtglobal social cost of carboii even though 
0MB Circular A-4 requires the regulatory impact analyses to include an analysi.sof ihmestk 
costs and benenis. leaving international analysis optional. 

a . What is the difference between the global and U.S.-only [domcslic] social cost of carbon? 

b. How will you balance domestic versus global estimates of the social cost of carbon in 
making decisions? 
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c Why (J<5csn’t the SCC otjfy address the domestic c(>st as required by OMB',’ 

KFA works with OMB to ensure that I.PA is following guidance in assessing (he costs and benefits 
of their agency actions. The use of a global value for the SCC is consistent with OMH guidance. As 
explained in the 20J0 TSl), a global measure of SCC is appropriate in this context because 
emissions of greenhouse gases contril)ute to damages around the world and the world’s economics 
are now highly interconnected. To reflect the global nature of the problem, the CSG SCC estimates 
incorporate the full damages caused by carbon dioxide emissions and we expect other governments 
to consider the global coiisecjiiences of their greenhouse gas emissions when setting their ow n 
domestic policies. 


Senator James liihofe 


; . Ms. McCarthy , during y our tenure at the I:FA. ha.s the Agency ever produced an estimate of the job 
losses that would be sustained across the entire economy as a result ofa new regulation i’ 

President Obama’s Executive Order 1356^' requires executive branch agencies to consider the effect 
of regulations on jobs. EFA is very concerned about (he economic impacts, including the job 
impacts, of our regulations. 1 hat is why the EFA has been including an assessment of job impacts 
for all of its economically signidcant regulations. 

Some business groups claimed that the Clean Air Act Amendments of 1990 themselves would cost 
at least 200,000 and up to (wo million jobs. ^ In contrast to doomsday predictions, history ba.s 
shown, again and again, that we can clean up pollution, create jobs, and grow our economy all at 
the same time. Since 1970, air pollution has declined 72% w liiic the economy has grow n 219%.’ 
Many of the industiwMunded models (hat predict large job losses fail to include the jobs created 
through the invcslmenl in pollution reductioii, pollution controls, and the benefits to public health 
and productivity. Overall, the pcci-revicwed literature does not contain evidence that 
environmental regulation has a large impact on net employment (cither negative or positive) in the 
long run across the whole economy. 

Working with Senator Vitier. Che Ef*\ has agreed to convene a new EFA Science Advisory Board 
panel to advise EFA on how to conduct economy wide modeling, including a.ssessmcHt of 
employment impacts, of regulations. EF.A Issued a draft charge and analytic blueprint for this 
committee for public comment, and solicited nominations from the public for candidates to sene on 
the committee. We look forward to getting the further substantive input on how to advance our 
work on modeling the economic effects of air pollution reduction programs. 

2. Witii respect lo the I'FA’s New Source Fcrfonnance Standards for electric generation uiiits. did OMFl 
the Depanrneni of Energy, or any other agency in the federal government raise any concern or 
question that the rule’s requirement to use Carbon Capture Sequestration leciiriolocy may not yet be 
commercially demonsiraTed? 


" Hahn. Robert, and Wilbur Steger ( i 990). An Analysis of Jobs at Risk and .fob I.osses from the Proposed Clean Air 
Act Amendments (Pittsburgh: CONSAD Research Corporation). 

' EPA. Our Nation '.s Air Status and Trends through 2008 (Feb 2010). 
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Tht' I .S. Department of f'licrgy (DOE) «as part of the interagency review process, which was 
coordinated by the Office of Management and Budget (OMB). Iiileragency comments on the <lraft 
proposal are available in the docket. 


Senator John Barrasso 


i . A Bkx-jmberg News stofw ran entitled ‘‘EPA Assertions on Carbon Capture V Sparked 

C oncerns by While House OlTicmls.’* The article, which ran on Januaiy ! {), 20 1 4. quotes troni 
interagency comnients prepared by (he White House Office of Management and Budget. I he article 
quotes the While 1 louse OM B as sa> ing about your new rule that - 

•'EPA’s assertion of the technical feasibiliW of carbon capture relics heav iiy on fileiature 
reviews. pik>t projects, and comincrcial facilities \ct to operate. Wc believe this cannot 
form the basis of a lliKling that CCS on commereial-scate power [ilants is NKiequateh 
demonsiraied,''' 

As stated before, the law requires that emission control performance standards must be "’adequatCiy 
demonstrated." The While House is clearly saying that CXS is not adcqiialelv dcmons-lrated. 


What docs the White House know that you haven't acknowledged and is the agency going to .speak more 
dennitively on this topic'.’ If so. w-hen? 

I he Office of Management ami Budget coordinated interagency i*eview of the draft proposal. 
Interagency comments and communications on the draft proposal are available in the docket. 

The F.PA has proposed that partial CCS is technically feasible for new coal-fircd power plant.s 
because all of the major components of CCS - the capture, the transport, and the injection and 
storage - have been demonstrated and are currently in use at commercial scale. For example 
there are .several industrial projcct.s in the V.S. that are currently capturing Ihe COi for u.sc in 
enhanced oil recovery (FOR) or other applications. There have been numerous smaller-scale 
projects that have demonstrated (he technology, and there are several full-scale projects both 
in the U.S, and internationally that are under construction today. The Information that the 
EPA relied on to make rhi.s determinafioii is available in the preamble for the rule and the 
techiikal support document f! SD) available at this link: h 1 1 n:/ /w w w2,eoa.Llov /.sites/ 
moducttoti n(cs/20!4-t)l/dovumcnts 2(H3 nrooosed cus for new rmwer plants tsdauif . Thus, 
the ICPA has proposed to determine that partial CCS i.s the Best System of Emission Reduction 
(USER) for new coal-fired power plants. 

t he EPA has received more than 2 million corninents on this proposal and is reviewing and 
considering those as w e work toward a final rule. 


Page 16 of 24 



54 


Senator Jeff Sessions 


1 1 iiavc received tiianx ictiers from constituents who arc deeply troubled bv the unwarranteti. 

bui densoine aspects of the President's climate agenda. A few c.xamplcs are provided below, along 
with questiosts for you to answer specifically. 

a. Jerry in Birmingham, Alabama wrHc; ‘i would like to know how [President) Obama and 
the PPA can pass laws that arc closing the coal industryc I'herc is no c(>nsid€ration about the 
impact on the middle class and our energy program. I thought Congress passed laws because 
each person in Congress represents the people in his dislricl/statc. We can't have one person 
setting regulations 

Please explain how. in your view. Congress has expressly authorized the Environmental 
Protection Agency to regulate carbon dioxide released front the combustion of coal and 
natural gas in electric generating units. 


b. Leslie in Gardendale, Alabama wrote: ‘The President is talking about helping the middle 
class yet his policies and laws arc hurting the middle class by destroying middle class jobs 
related to the coal industry... The company I work for had .‘^0 employees when the President 
took office and today we have 28." Similarly. Steve in Winfield, Alabama wrote; ‘ifwe 
really want to grow the economy and create good pay ing jobs, then why would we do 
any thing to make coal more cosily to mine and use? The main areas where coal mines are 
operating are ureas that would be economically devastated if coal mining were non-existent. 
These areas have a blue collar work I'orcc ..." 

Please explain your best estimate tdThc number of coal sector jobs that would be impacted by 
the portions of the President's climate plan tliat EP.A intends to implement. 


c. Keith in Fayette, Alabama wrote: "W ith the Obama Administration's ali-oul war on coal, he 
is killing hundreds of Thousands ofjobs both directly and indirectly nationwide. ..This is a 
rare i.ssiie that touches every single person living in our state." 

I’lease list every regulation proposed and/or finalized by EPA since January 2i. 2009 that is 
likely to luive an adverse impact on coal sector Jobs in the United Stales. 

I he Supreme Court made clear in Massac/ntsctrs v. EPA anti .subsequent decisions that 
Urecnhou.se gases are a pollutant under the Clean .Air .Act. I he EPA is setting standards, under 
section HI of the Clean .Air Act. to reduce carbon pollution and protect the public health and 
welfare. Executive Onler 13563 rcipiire.s executive branch agencies to consider the effect of 
regulations on Jobs. We are miridfut of flic ecotioiiiic effects, including job effects, of our 
regulations. That is w hy the EP.A has been including an assessment of job Impacts for all of its 
economicaliy signincant regulations. 


2. Has EP.A fully^ analyzed the economic impact of the President's Climate Action Plan, taking into 
account the "'whole economy"? If so. can you give rnc a copy of that report? Has EPA fully analyzed 
ti)c specific impact of the President’s plan on blue collar, middle class j(vbs? 


I hcre are several actions in the President's Climate Action Plan that will require .several If.S. 
government agencies to develop recomnicndafions, propose new rules, augment existing 
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activifks, and uiuiertakc procesj^es that entail significant stakchohlcr outreach anti public 
comment before final rules and programs are in place. Although the purpose of each actitm is 
clear, the specific details of each will be developed over time. 

Fhe KFA has been including an assessment of job impacts for all of its economtcally significant 
regulations. 

>. I ant informed that, according to a recent study, Alabama families spend an estimated average of i 
of ihcir afior-tax incomes on energy, and that of the 489.000 Alabama families ith annual incomes 
of $ i 0.000 to $30,000. one quarter of the state's population, spend an estimated average of 25% of 
their afier-iax budgets on energy. In light of these facts, can you assure me liiat tlie Fhesidcni's 

Climate .-\ction Flan will not increase energy costs for low- and fixed income families in my state? 
Can you assure any other Senators that the Plan will NOT increase energy costs for low- and fixed- 
income families in their states? 

The President's Climate Action Plan involves multiple agencies and strategies including plans 
to produce cleaner energy with existing technologies, deploy new clean energy technologies, and 
improve energy efficiency. It is important to recognize that a substantial portion of the plan 
focuses on reducing energy bills for families through efTicicney improvement programs directed 
by other agencies. For example, the recently proposed C lean Power Plan promotes investment 
in energy efficiency and provides States with tlcxibility to design their own plans to reduce 
carbon pollution, reducing emissions while protecting electricity consumers. Any siiiall change 
in electricity prices would be within normal, historical fluctuations and any shoit-term increase 
in what we pay every* month on our electric bill will still keep our bills lower than they were in 
2010- In fact, if states ehoose to take advantage of available opportunities to increase efficiency, 
we expect average electricity bills will be cut by 8 percent. That means that by 2030, the 
average American family will save almost S9 on its electric bill every month. 

4. C an you assure me lhal lltc Presidciu’s Climate Acti(a) Plan will NOT increase energy costs for 
Alabama manufacturers? 

The President's Climate Action Plan involves multiple agencies and strategies including plans 
to produce cleaner energy with existing technologies, deploy new clean energy technologies, and 
improve energy efficiency. Because these strategies arc at v arious stages of development and 
implementation, generally, it is premature to speculate on the potential changes in energy costs, 
particularly at the state level. One action under the Climate Action plan is the proposed Clean 
Power Plan. This proposal spceifieally provides fiexihility to .states to meet their emission rate- 
based goal {in pounds of C02 per MWh of electricity gcnei ated) in the way that works best for 
that state. It can rely more or less heavily on specific measures such as efficiency or renewable 
energy, or even pursue others such as increases in transmission efficiency or new gas 
generation. The state can aLso choose the policy or portfolio of policies that works best to 
achieve the goal. EPAN assessment of energy co.sts under the proposal shows the opportunity 
for state actions taken to meet Clean Power Plan goals to lower costs. For example, our 
assessment shows that when the plan is fully implemented in 2030, residential electricity bills 
wouki be expected to be 8% lower than without (he Clean Power Plan — saving .Americans 
almost S9 on an average monthly electric bill. 
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5. Even llic mere threat of expensive new regulations can hinder job creation and cciinoinic growth. 
Presiderit Obarna conceded this Tad when, in 201 1. he directed FPA to not nunc finwaid with 
reconsideration of the o/onc standard ’’paniciilarly as our economy corsfinyes to recover" (Pre.s. 
Obania. 0/2/20! 1 ). At the lime. EPA’s reconsideration of the ozone standard w as considered to he one 
of the most expensive rules ever propi^sed by EPA, and it threatened thousands of jobs, ll is also true 
that Otc o/one reconsideration imposed a tremendous burden on state and local governments, and cost 
taxpa> ers millions of dollar. s. On December 17*”, I wrote you a letter, joined by all Republicans on 
this Commitiee, outlining these concerns and renewing a longstanding, unanswered request for an 
accouming by EPA of the costs it incujTed as part of the o/onc recofi.sidcration process. EPA has had 
more than 2 years to answer (Hir request, and during your coniirmation process, you committed that 
you would answer. One day before our hearing, on Januaiy 1 5. 2014. EPA responded with a brief 
letter to my alienlion. declining to provide the requested inforination. I roublingly, EPA conceded that 
''...it is difficult for us to estimate, with any meaningful precision, the expcnsc.s and full-time 
eqiiivalcnl employees used for the reconsidemtion of the 2008 standard spccitlcaily." fhis sounds like 
an admission by EPA that it can't provide Congress with an explanation about how much taxpayer 
funds were used in the ozone reconsideration process. Why can't an agency with thousands of 
employees produce a simple accounting of dollars and time .spent on a major rulemaking effort? 
Would EPA be able to provide an accounting of all taxpayer 

The health effects associated with ozone exposure include respiratory health problems ranging 
from decreased Jung function and aggravated respiratory symptoms to increased emergency 
department visits, hospital admissions and premature death. I o protect against these effects, 
the Clean Air .Act requires EPA to review the NAAQS and their scientific basis at least every 
five years to determine whether revisions are appropriate. 

EPA received input from a variety of .stakeholders, both encouraging and di.scoiiraging us from 
reconsidering the standards. I licn-EPA Administrator Lisa .JaeJeson chose to reconsider the 
2008 standards to ensure the nation's air quality standards were clearly grounded in science, 
protected public health w ith an adequate margin of safety , and were .sufficient to protect the 
environment, 

the EPA staff members who worked on the reconsideration of the 2008 standards are 
dedicated to understanding the science of public health problems from air poHutioii and 
advising the Administrator on how to set the standards. At any given time, the EPA .staff may 
be working on .some aspect of one or more of the .N.A.AQvS standards. The staff continually 
review health and erivtt onTucntal impacts of the poliutant.s identified in the C lean Air Act as 
N A.AQS poiiijlants. During reconsideration of the 2008 standards, the EP A also held public 
hearings with a wide variety ofstakcholders. 

The EPA Is always learning more about the implications of current emissions patterns for the 
distributions of population exposures and health risks. The Agency coiitirmes to apply .some of 
the work from the reconsideration of the 2008 standards, in conjunction with the more recent 
review of the current scientific evidence, to the analysis that informs iVAAQS decisions. For 
these reasons, it is difficult to estimate the expenses and full-time equivalent employees 
exciusively attributable to the reconsideration of the 2008 standards. 


6 We have received otTicial .satellite temperature data for 20 1 2. and tliose measurernents show that 
global temperatures did not increase last year---- continuing a trend grung back to E)9S. Do you 
dispute this fact — that global atmospheric temperature.s, as measured in the low er troposphere, have 
not increased in over 15 year.s? 
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Rcccnl years have been very warm compared to the historical record, whether examining 
troptisphcric temperatures or surface temperatures. Even for the tropospheric recortl. which is 
particularly sensitive to year-to-year lluctuations from the E! Nino Southern (Xscillation, 2013 was 
the sixth w armest year on record globally, and the average of the past five years is warmer than 
any other five year period in the record (based on the .same liAH (University of .Alabama- 
Huntsville) dataset we believe you arc referring to). For global surface fcmpcraliires, 2010 was the 
warmest year on recoril, and 2013 the d'" warmest. 

Climate trends are best examined over long time period.s (typically 30 years or more), and by 
examining multiple indicators of change. The li.S. National Academies, together with the Royal 
Society , recently rcica.scd an overview of "Climate Change Evidence and Causes." This document 
discusses how , due to variability in ocean heat uptake, solar output, and other factors, decadal rates 
of change can be smaller or larger than long-term rates of change. The report finds that "a longer- 
term warming trend is still evident” when accounting for ail data to the present day, and that 
"continued effects of a w arming climate can also be seen in indicators such as increa.sing trends in 
ocean heat content and sea level ri.se, as well as in continued melting of Arctic sea ice, glaciers, and 
the Greenland ice sheet". 


’. Your testimony seems to acknowledge that U,S. actions, alone, will not re.siilt in meaningliil changes 
in global temperatures. Your written testimony provides; "The Presidentes Plan recognises that the 
United States must couple action at home with leadership abroad." ks it correct that, even if the 
President’s entire climate agenda is implemented and his emi.ssions reductions goals arc achieved in 
I'lili. there would be no significant difference in global temperatures 20. 50, or even 100 years from 
intw (relative to current projections), unless China. Iiidka. and other large nations take .similar steps to 
reduce their emissions Ity comparable .imounts? While U.S. and European CG2 cmissiwis have 
declined or remaineil fairly stable since 2000. ('02 emission,s from Cltina have increased by almost 
1 70''/i since 2000. India is also increasing emi.ssions dram.alicaliy, W'lia! firm commitments has the 
Administration obtained from China or Imlia to reduce C<.)2 emissions? 

Climate change is a giultal problem that will require a global solution. All nations that arc 
significant emitters of greenhouse gases will need to lake ibe steps necessary to reduce Iheir 
cmission.s in the near and long term. The United States must show leadcrstiip by taking steps 
necessary to reduce our emissions w hile at Ibe .same lime encouraging and facilitating the reduction 
of cmission.s from other countries. 

This is why one of the three pillars of the Climate Action Plan is to lead international efforts to 
combat global climate change and prepare for its impacts. .As stated in Ihc Climate .Action Plan, 
"America must help forge a truly global solution to this global challenge by galvanizing 
international action to significantly reduce emissions (partieularly among the major emitting 
countries), prepare for climate impacts, and drive progress through the international negotiations." 

8. .According to the U;A. there .ire over 2, .300 coal-fired power plam.s worldwide. In its propo.scd C02 
standard for new power plants. UFA proposed that U..S. coal-fired power plants be rctiuired to install 
carbon capture and storage (CCS) sy.stcm.s. Of the 2„)f)0 coal-fired powci planks in the world today, 
how many full scale CCS projects are operating presently? 

The EPA has proposed to determine that CCS is tcehnicaliy feasible for new coal-fired power 
plants, because all of the major components of CCS -- the capture, the transport, and the injection 
and storage - have been demonstrated and are currently in u.se at eoniniereial scale. For example 
there are several industrial pro jecls in the UkS. that are currently capturing the C02 for use in 


Page 20 of 24 



58 


enhanced oil recovers <EOR) or other applications. There have been nufiierons smallcr-scale 
projects that have demonstrated the technology, and there arc several fiiU-scalc projects both in 
the li.S. anil infernalionally that arc uiitler construction today. Thus, the F,P4 has [troposed to 
determine that partial CCS is the Best System of Emission Kediiction jBSER) for new coal-fired 
power plants. 

^). In a ieifei me daicd December 24, 2013. the Stale Department acknowledged a “ rece nt s lowdown 
m afmosphcrie warming." but the President seems to deny that there is a slowdown in w arming. Do 
you aeree that we h.t\e currently experienced a period of at least i 5 years without 'significant 
increases in global temperatures as measured in the lower troposphere? Have you discussed these 
tacts concerning global temperatures with the President? Will you do so in the future to ensure his 
coinmenis on the status of climate, as the nation's Chief Executive, are accurate? 

As noted above, a number of indicators show continued warming in the climate system, including 
temperatures in the lower tropOvSphere. 


M ike Crjxgo 

t . In your testimony, you mentioned ’‘the President asked the F.PA to work with slates, utilities and other 
key stakeholders to develop plans to reduce carbon pollution from future and existing power plant.S-” 
Additionally, you mentioned the eleven public listening sessions your agency held around the country 
as proposed regulations were developed. Howeven these listening session avoided many of tlie area.s 
wiiere the President's Climate Action plan w ill likely have the most severe negative economic 
consequences. 

a. Does the EPA not view our ctnmiry’s lop coal producing and utili/ing slates as "key 
stakeholders” in this policy debate? 

Before issuing Ihe Clean Power Plan , the EPA heard from more than 300 stakeholder groups from 
around the country, to learn more about what programs arc already working to reduce carbon 
pollution, and w hat .states think will or will not work for them. In addition, after the proposed rule 
wa.s .signed, during the week of July 2 ^, the EPA conducted eight full days of public hearings in four 
cities. Over 1,300 people shared their thoughts and ideas about the proposal and over 1,400 
additional people attended those hearings. The EPA is continuing to engage with a broad variety of 
stakeholders to help inform the final rule - including holding Q«&A sessions and participating in 
dozens of individual meetings. I liese hearings and these meetings, with states, utilities, labor 
unions, nongovernmental organizations, consumer group.s, industry, and others, reaffirmed that 
slates are leading Ihe way. The Clean Air Act provtde.s the tools to build on these state actions in 
ways that will achieve meaningful reductions and recognizes that the way we generate power in this 
country is diverse and interconnected. The public comment period remains open and all coniments 
submitted, regardles.s of method of submittal, will receive the same consideration. 

2. You mentioned a threat to national security as a potential consequence of not vigorously 

implementing policies to combat climate change. A greater concern to me in the aama of national 
secui iry. which history lias shown, is the reliance on foreign energy resonrees from volatile regions of 
the world- 

a. Witli the abundant energy resources in the U S., including natural gas. coal and petroleum, 
and the subsequent threat posed by the President's Climate Action Plait in utilizing these 
resources, how do y ou propose to promote our national security while undermining our 
energy security? 
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The President’s plan Hill spark innovation across a wide variety of energy technologies, 
resulting in cleaner forms of Amcrican-niadc energy and cutting our dependence on foreign 
oil. ( onihined with the President's other actions to increase the efficiency of our cars and 
household appliances, Ihe President’s plan will help American families cut energy waste, 
lowering their gas and utility bills. 

I)i Judith ( urrv , PhD, Professor and Chair, School of Earth and Atmospheric Sciences, Georgia 
lii.stitutc oi'l'echnology, mentimicd in her testimony that reducing carbon eiuissions is not simply 
■conlroi knob" in reducing the thre.af of global climate change, as evidenced b\ the inconsistency 
between emissions atid temperature forecasts over the past approximately fifteen yeans. Reducing 
carbon emissions is a central pillar of the President’s Climate Action Plan. 

a. If fully implemented, what would you anticipate the measurable gain, if any, the 
Admini,stration’.s proposal would be on the issue of climate change? 

The administration is already hard at work implementing The President’.^ Climate Action 
Plan. However, .several of the actions will require li.S. government agencies to develop 
reeoinincndations, propose new rules, augment existing activities, and undertake processes 
Chat entail significant stakeholder outreach and public comment before final rules and 
programs arc in place. Although the piiipose of each action is clear. Ihe exact form of each 
w ill be developed over time. Until rceommcndalions, rulemakings, and other administrative 
activities for these specific actions are complete, it will not be possible to estimate the exact 
scale of emission reductions that w ill be achieved by each .specific action. 


■Senator Del) Fische r 


1. Administrator McCarthy, last September, seventeen .st.vtc attorneys general and one .stale 

environmcmtil commissioner wrote to you lo expres.s ihcir concerns regarding what they called "a 
serious, ongoing problem in crivironmcutal rcgidation; the tendency of HFA to seek to expand the 
scope of its jurisdiction at the cost of relegating the role of the Stales to merely implementing 
whatever Washington piescribes. regardless of its w isdom, co.st, or etfieiency in light of local 
circumstances." Specifically the slates highlight the limil.s of EP.A’s authority under the Glean Air Act 
for regulaimg twisting sources. 


a. Do you tigree with these stale officials that under the law, TPA's authority is limiled to 
eslabli-shing a procedure by which the stales .siihmit plans for regulating cxi.sling sources? 

b. Dvi you agree that while El’A is aulhori^ed to require states to submit plan,s containing 
performance standards. El’A may not dictate what those performance standards shall be, nor 
may HPA require states to adopt greenhouse gas performance standards th.al are not based on 
adequately demonstrated technology? 

I'lider EP.A’s long-slaiidiiig regulations implementing Seclioii I IKd) of the Clean Air .Act, it i.s the 
respon.sibilify of the Administrator to determine the Best .System of Emissions Reduction that has 
been adequately demonstrated. 


C haric.s McConnell, former Assistant .Secretary for Tfvssi! Energy at the Department of Energy, 
recently stated before Congress and to the press that carbon capture and storage technologies are not 
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adequately demonstrated and commercially available and viable. Ui.s message is clear, that that 
carbon capture is not ready lor a mandate, as ha.s been done in bPA'.s NSPS propo.sal. Multiple 
.Administration olflcials have refused to address Mr. McConnell's commetus. What is j our response 
to his claims':’ Is he right or vcroiig? 

The El’.A has proposed to tletcrmine that CCS is technically feasible for new eoal-fired power 
(ilants, because all of the major components of CCS - the capture, the transport, and the injection 
and storage have been demonstrated and are currently in u.se at commercial scale. For c.vample 
there are several industrial projects in the li..S. that arc currently capturing the CO; for use in 
enhanced oil recovery (FOR) or other applications. There have been numerous stnaller-scale 
projects that have demonstrated the technology, and there are several full-scale projcct,s - both in 
the U.S. and internationally - that arc under construction today. Thus, the EPA has proposed to 
determine that partial CCS is the Best .System of Emission Reduction (BSF.R) for new coal-fircd 
power plants. 

Media reports recently revealed that EPA's Science Advist.iry Board (SAB) raised mulliple concerns 
with [iPA ahoul how it went about formulating its New Source Performance Standards, The reports 
saj that the S.AB wanted to undertake a formal review of how biP.A went about the proce.ss, but EPA 
staff pressured the S.AB not to do so. What i.s the pmyMse of having an SAB if EP.A doe.s not want it 
to do its job'.’ 


When the Science Advisory Board (SAB) and its workgroups rai.se qucstioii.s, the EP.A takes them 
seriously. We use the SAB’s routine, transparent, and well-established processes to better 
understand the nature of the questions and how vve can address them. An SAB workgroup asked 
for information on the potential adverse impacts of carbon capture anti sequestration (CCS) in 
November 201,1 and how that issue is addressed in the proposed Carbon Pollulion Standards. The 
SAB’s transparent, deliberative process prnvitleil an opportunity for ns to engage in a dialogue to 
tietlcr understand the workgroup's concerns and to provide a clearer explanation of the scope of 
the proposed rule. 

After con.sideration of the clarifying information and thorough discussion about the issues during 
several meetings of the S AB that were open to the public, the workgroup recommended to the full 
SAB that additional review of the science of sequestration was not necessary' in the proposed 
Carbon Pollution Standards. The full SAB agreed wilh the workgroup’s assessment that the EPA 
did not propose to set any new requirements for sequestration in the Carbon Pollution Standards 
and that peer review of the OOP cost studies was sufficient. In a memo dated -lanuary 29, 2014, the 
S.AB informed the EP,\ that it will not undertake further review of the science supporting this 
action. 

4. A new study by I ife Cycle Associates (a firm that has done work under contract for El’.A) found ihal 
average com ctlianol was reducing CiHO emissions by 21% in 2(105: yet. BP.A's analysis suggests this 
level won't be achieved uiilil 2022. I he final rule for the RFS2 clearly indicated that El’.A would 
updale its GHG analysis as new infomialion became available. .A number ol recent papers by 
academia, govcmmeiit. and industry show that com ethanol's OilG performance is significantly belter 
than assumed by EP.A. But the Agency has not made .i single change to its original GHG .malyssis to 
reflect advanced in the science. Why? 

EPA has considered more recent data on the efficiency of dry mill corn ethanol plants as part of 
our petition process. EP.A As more recent asses.smcnt,s of corn ethanol plants indicates that there are 
a number of facilities that meet the 2(1 percent greenhouse gas emission reduction threshold needed 
to qualify as renewable fuel. These initial approvals were based on adjustments to our March 2010 
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Ufccycle greenhouse gas analysis to account for the new data provided by these plants. We will 
continue to atljiist our analyses as such new data arc provided and as we evaluate facilities in the 
future. 
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Senator Boxer. Thank you so much, Administrator McCarthy. 

And we turn to Hon. Daniel Ashe. 

STATEMENT OF HON. DANIEL M. ASHE, DIRECTOR, U.S. FISH 
AND WILDLIFE SERVICE 

Mr. Ashe. Thank you, Chairman Boxer, Ranking Member Vitter 
and members of the committee. I want to also thank you for the 
chance to testify on behalf of the President’s climate action plan 
and the U.S. Fish and Wildlife Service’s role under that plan. 

The best science available to us today supports the conclusion 
that earth’s climate system is undergoing rapid and significant 
change, and I believe this is the greatest challenge to current and 
future management of our wildlife resources. I was trained as a sci- 
entist, and I lead a science driven organization. We always begin 
with what we know through observation. 

The earth’s climate is changing. It is changing at an accelerating 
rate. Average surface temperatures are increasing. Ocean tempera- 
tures are rising. Sea ice and glaciers are melting. Sea levels are ris- 
ing. Oceans are acidifying. Plants are flowering earlier. Birds are 
migrating sooner. In general, wildlife species distributions are 
shifting northward and higher in elevation. All of these observed 
changes are consistent with observations in the rise of greenhouse 
gas emissions and with the conclusion that human emissions of 
those gases are driving change in the earth’s climate system. 

And it leads to the conclusion that we as responsible wildlife 
managers must anticipate that large scale ecological disruption will 
be an increasing aspect of the daily challenges that we face in 
doing our jobs. We must prepare or be unprepared to deal with the 
consequences. 

The President’s climate action plan is compelling in helping us 
to prepare. It asks us to reduce carbon pollution, prepare our Na- 
tion for the impacts of changing climate and help the world under- 
stand and respond to the challenge as well. It is really asking us 
to be the leaders that we are supposed to be. 

In decades past, the U.S. Fish and Wildlife Service has been a 
leader in recognizing and helping prepare the Nation to deal with 
great environmental challenges. Market shooting and devastation 
of migratory birds, indiscriminate use of industrial pesticides like 
DDT, large scale destruction of wetlands and species extinction, 
great leaders prepared the organization and its employees to deal 
with those challenges. Today we see the emergence of a new and 
likely much greater challenge, climate change. It is our obligation 
to prepare our great institutions, like the U.S. Fish and Wildlife 
Service, to meet this challenge. We cannot do this alone, and the 
action plan compels us to work with other Federal agencies. States, 
tribes, local communities and the private sector and private citi- 
zens. 

In March 2013, the Service worked with Federal and State agen- 
cy partners to release the National Fish, Wildlife and Plants Cli- 
mate Adaptation Strategy. This strategy identifies key 
vulnerabilities to fish, wildlife and plants and presents a unified 
approach to reduce the negative effects of climate change on our 
wildlife heritage and on the communities and economies that de- 
pend on those resources. 
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Since it was released, the strategy has been incorporated into 
guidance to all Federal agencies for their climate change adapta- 
tion planning efforts. And it is the focus of legislation introduced 
by Senator Whitehouse on climate change adaption for natural re- 
sources. The Service is embracing the challenge presented by cli- 
mate change to the Nation’s fish and wildlife resources. We realize 
that addressing this challenge was a good measure of success and 
in the long term will require our commitment, resolve, passion and 
creativity. We look forward to working with this committee and the 
Congress to enhance this most important work, work that will pass 
on our wildlife resource heritage to future generations of Ameri- 
cans. 

Madam Chairman, thank you for the opportunity to testify, and 
especially for your leadership on this issue. During the members’ 
presentations today, I heard many things of interest, and I heard 
Senator Whitehouse say do your duty. I heard Senator Sessions 
say, there is common ground. I think those are both words to live 
by, and things we can bear in mind as we go forward. 

[The prepared statement of Mr. Ashe follows:] 
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U.S. Fish and Wildlife Service, Department of the Interior 
Before the Senate Committee on Environment and Public Works 
regarding the President’s Climate Action Plan 

January 16, 2014 


Introduction 

Chairman Boxer, Ranking Member Vitter, and Members of the Committee, I am Dan Ashe, 
Director of the U.S. Fish and Wildlife Service (Service), within the Department of the Interior 
(Department). Thank you for the opportunity to testify on the President’s Climate Action Plan. 

Over the past 50 years, the phenomenon of climate change has been a significant driver for 
changes across our landscapes and ecosystems, which have impacted our nation’s living 
resources - our fish, wildlife, and plants. Examples include shifts in precipitation, with more 
frequent and severe storms, flooding, droughts, and wildfires. Average temperatures of coastal 
and fresh waters are rising, and we are also experiencing rising sea levels, loss of sea ice, ocean 
acidification, and increased coastal flooding and erosion'. From the Arctic to the Everglades, 
these impacts are affecting wildlife species and habitat critical to the American people. As the 
climate continues to change over the next century, so too will the impact on species and the 
ecosystems they rely on. And while my testimony focuses on the impacts the Fish and Wildlife 
Service is seeing, it is important to note that we are seeing these dynamics play out on other 
federal lands and private lands alike. The federal government has an important role to play in 
natural resource climate preparedness and the President’s Climate Action Plan recognizes this. 

For example, the Department manages 35,000 miles of coastline, including 1 80 marine and 
coastal National Wildlife Refuges, making sea level rise a critical concern. National Wildlife 
Refuges along our nation’s coasts are experiencing a rise in sea level that is destroying coastal 
habitats used by migrating and wintering waterfowl. Rare species that depend on these areas 
year-round are losing their habitat, too, as are Federally protected marine species, like polar 
bears and walrus. The dramatic loss of sea ice in northern latitudes - where the impacts of 
climate change are most profound - has reduced important feeding habitat for these species. 
Other refuges throughout the country are experiencing extreme drought, which, while not 
entirely due to climate change, starkly illustrates the impacts of climate change-driven losses of 
available water to fish and wildlife. Conflicts over water-needs continue to emerge, particularly 
as the south-central states and Pacific southwest struggle with drought-limited water sources. 

The President’s Climate Action Plan (Plan) released in June 2013 serves as a blueprint for 
responsible national and international action to slow the effects of climate change using existing 
authorities. Building on efforts underway in the states and local communities across the country. 


* U.S. Global Change Research Program 
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the Plan cuts carbon pollution while helping the nation prepare for, and ameliorate, foture 
impacts. This is a critical and ambitious effort to address one of the major challenges of the IT’ 
century. The Plan’s recognition of the importance of protecting natural resources and promoting 
resilience in fish and wildlife and their habitats is an integral part of our nation’s comprehensive 
response to climate change. 

The Plan has three key pillars: 

1 ) Cut Carbon Pollution in the United States; 

2) Prepare the United States for the Impacts of Climate Change; and 

3) Lead International Efforts to Combat Global Climate Change and Prepare for its Impacts. 

The Department plays a key role in the implementation of the Climate Action Plan. Under the 
plan, the Department has several responsibilities, including reducing methane emissions; 
accelerating clean energy permitting; contributing to efforts to prepare the U.S. for the effects of 
climate change; protecting wildlife; helping Indian tribes adapt to climate change; and 
developing actionable climate science. 

The Service has already made significant progress toward preparing for climate change, the 
second key pillar of the Plan. We are actively working with states, local communities, and the 
private sector to meet the goals of this important action plan. Below are examples of actions the 
Service is undertaking that focus on our efforts to help put fish, wildlife, and plants in the best 
position to adapt to the effects of climate change. 

Preparing the United States for the Impacts of Climate Change 

The Plan calls on agencies to identify vulnerabilities of key sectors to climate change. The 
mission of the Service is, working with others to conserve, protect, and enhance fish, wildlife, 
plants, and their habitats for the continuing benefit of the American people. Our focus under the 
Plan is the effects of climate change on fish, wildlife, and plants and how we must act to ensure 
that these resources are conserved for the American people over the long term. In 2010, the 
Service was among the first federal agencies to develop a Climate Change Strategic Plan, which 
referred to climate change as, “the greatest challenge to fish and wildlife conservation in the 
history of the Service.” This Strategic Plan established a basic framework to help ensure the 
sustainability of fish, wildlife, plants and habitats in the face of accelerating climate change. 

Climate Adaptation Strategy - Language in the Conference Report for the Fiscal Year 2010 
Interior, Environment and Related Agencies Appropriations Act (House Report 1 1 1-316, pages 
76-77) recognized the imperative to address the impacts of climate change on natural resources. 
The Conference Report urged the Council on Environmental Quality (CEQ) and the Department 
to “develop a national, government-wide strategy to address climate impacts on fish, wildlife, 
plants, and associated ecological processes” and “provide that there is integration, coordination, 
and public accountability to ensure efficiency and avoid duplication.” Taking this charge, the 
President’s Interagency Climate Change Adaptation Task Force, convened by CEQ, called for 
the development of a climate adaptation strategy for fish, wildlife, and plants in its 2010 Progress 
Report to the President, as did the Service’s Strategic Plan. 
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In response, the Service helped chair and develop the interagency National Fish, Wildlife and 
Plants Climate Adaptation Strategy (Strategy), released in March of 2013. This Strategy 
identifies key vulnerabilities and presents a unified approach - reflecting shared principles and 
science-based practices - to reduce the negative impacts of climate change on fish, wildlife, 
plants, our natural resource heritage, and the communities and economies that depend on them. 

Our efforts to develop the Strategy were co-led by the National Oceanic and Atmospheric 
Administration (NOAA) and the New York State Department of Environmental Conservation, 
representing state fish and wildlife agencies. The Strategy was developed in close coordination 
with other federal adaptation efforts such as the National Ocean Policy Implementation Plan and 
the Freshwater National Action Plan (led by the U.S. Geological Survey and the Environmental 
Protection Agency), and it draws from existing adaptation efforts by states. Federal agencies and 
others. 

The Service is now co-leading (along with NOAA and the Association of Fish and Wildlife 
Agencies, and with support from CEQ) a Joint Implementation Working Group that is promoting 
implementation of the Strategy and will be responsible for reporting on Strategy implementation 
and future revisions. The fact that state agencies are integrating the recommendations of the 
Strategy into state planning is a testament to its value. 

Vulnerability Assessments - The Service is actively conducting vulnerability assessments for 
species and habitats across the country to improve understanding of how climate change will 
affect our trust resources in the coming years. Climate change vulnerability assessments are 
used in conjunction with analyses of non-climate stressors to assess the overall vulnerability of 
species and habitats and plan for needed management activities. 

In 201 1, the agency worked with partners to develop the report “Scamiing the Conservation 
Horizon: A Guide to Climate Change Vulnerability Assessment.” This report seeks to help 
resource managers understand the impacts of climate change on species and ecosystems and to 
support efforts to safeguard these valuable natural resources. 

Safeguarding Communities and Economies - The Plan recognizes that protecting America’s 
ecosystems is critical to safeguarding the communities and economies that depend on them, and 
that healthy natural resources can help reduce the impacts of climate change on people as well as 
nature. Every year, coastal habitats such as coral reefs, wetlands, and mangroves provide 
protection for people, infra-structure, and communities from storms, erosion, and flood, avoiding 
potentially billions of dollars of damage. Forests help provide clean drinking water for many 
cities and towns, while our urban forests help alleviate urban heat island effects and manage 
stormwater. Hunting, fishing, and other wildlife-related recreation in the United States is 
estimated to contribute over $140 billion to our Nation’s economy annually, which is 
approximately one percent of the Nation’s gross domestic product^. The Service works to 
protect these natural ecosystems and promote resilience in fish and wildlife populations, forests 


^ USFWS 2011 National Survey of Fishing, Hunting, and Wildlife Associated Recreation 
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and other plant communities, and freshwater resources in part to ensure they can continue to 
provide these important benefits to people and communities. 

Addressing sea level rise: At Alligator River National Wildlife Refiige on the North Carolina 
coast the Service is working with partners to evaluate the effects of different adaptation strategies 
on areas impacted (or likely to be impacted) by sea level rise, to determine how to make the 
shoreline more resilient to rising sea levels. The strategies include constructing oyster reefs to 
buffer shorelines from waves and storm surges, restoring the natural hydrologic regime and 
associated wetland systems, and planting salt- and flood-tolerant species. The goal of this 
project is to facilitate a transition to salt marsh and open-water habitats that is an inevitable 
consequence of sea level rise in this area. The project will lead to outcomes that will inform 
adaptation efforts in other parts of coastal North Carolina as well as throughout the United States 
and around the world. 

Within the boundaries of the Blackwater National Wildlife Refuge on Maryland’s Eastern Shore, 
5,000 acres of marsh have been lost since the late 1930s from a combination of factors including 
destruction by nutria, an introduced species, land subsidence, and rising sea levels. For two 
years, the Service has been working with Federal, state and local partners and individual experts 
to assess the process of sea level rise and set forth key strategies to enable these tidal marshes to 
persist for the benefit of people and the special birds that need this habitat for survival, as well as 
Chesapeake Bay fisheries that depend on these wetlands for shelter and food Steps can be taken 
to slow the rate of loss of these tidal marshes and improve their health, and to ensure the marsh 
has room to move and re-establish as the sea level rises. Techniques include adding thin 
sediment layers through hydraulic pumping to increase the marsh surface elevation and fill in 
eroded areas, etching shallow channels to connect the failing marsh areas to existing tidal creeks 
and lower their water levels, acquiring upland areas to allow the marsh to rise, and controlling 
growth of invasive plants that crowd out more desirable native grasses favored by salt marsh 
birds. 

Restoring the Gulf: In the Gulf of Mexico, climate change, sea level rise, subsidence, habitat 
conversion and fragmentation, decreasing water quality and quantity, and invasive species have 
diminished the resilience of the ecosystem. In Louisiana, coastal wetlands in the world’s third 
largest delta are being lost every day, taking with them nature’s best storm protection and water 
filter as well as habitat teeming with sea life that helps support the region’s critical commercial 
fisheries. Natural disasters like hurricanes and manmade disasters like oil spills only exacerbate 
these losses. 

In the wake of the April 2010 Macondo 252 Deepwater Horizon oil spill, the Service is working 
with state, tribal and other federal partners to identify and determine the extent of injuries 
suffered by natural and cultural resources. Through the Natural Resource Damage Assessment 
process, and the Gulf Coast Ecosystem Restoration Council, the Service and these other 
governments and agencies will seek to recover damages from those responsible and plan and 
carry out natural resource restoration, which will include anticipating the effects of climate 
change on long-term restoration projects. 
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In addition, the Service is working to build resilience in the Gulf by using the National Wildlife 
Refuges as key ecological links in connecting existing conservation lands, larger landscapes, 
buffer areas and corridors in order to make the system more resilient and provide fish and 
wildlife species the ability to migrate and move across the landscape. 

Reducing wildfire risk: The Plan directs agencies to work with tribes, states, and local 
governments to take steps to reduce wildfire risks, which are exacerbated by heat and drought 
conditions partially resulting from climate change. Because some fish and wildlife species 
depend on habitats that are maintained or rejuvenated by fire, the Service uses prescribed 
burning to stimulate a vigorous regrowth of healthy, nutritious plants that provide better food and 
cover for these species. More frequent, managed fires can also help reduce the fuel built up in 
natural communities that might otherwise be subject to large and extremely hot and destructive 
wildfires. 

The Service’s fire program is responsible for protecting more than 75 million burnable acres; 
many of these are small coastal and urban tracts with extensive wildland-urban interface areas 
along the East, West, and Gulf Coasts and in the Midwest. The Service’s fire management 
program includes hazardous fuels reduction, wildfire management, and wildfire prevention. 

And in November of last year, DOI joined six other agencies to armounce the National Drought 
Resilience Partnership to make it easier for communities seeking help to prepare for future 
droughts and reduce drought impacts. This Partnership enhances the efforts of Federal agencies 
already working with communities, businesses, and farmers and ranchers to build resilience to 
drouglit and help prepare their communities for future drought events. 

The Service is also working with states, universities and non-profit partners on America’s 
Longleaf Restoration Initiative, working to expand the longleaf pine forest in the Southeastern 
United States. A prime example of the importance of large- landscape restoration, one of the 
goals of the initiative is to establish functional connectivity across large geographic areas to 
conserve large-area dependent species and resilience to known and potential environmental 
stresses, including hurricanes, catastrophic fire and climate change. Research conducted by the 
U.S. Forest Service has suggested that longleaf pine is especially adapted to climate change, in 
part due to its resistant to drought and high temperatures. 

Recovering from Hurricane Sandy: The Plan pilots innovative strategies in the Hurricane 
Sandy-affected region to strengthen communities against future extreme weather and other 
climate impacts. Coastal wildlife refuges and marshes provide protection and buffering for 
inland areas from storms, such as the devastating Hurricane Sandy, In October of 2013, 

Secretary of the Interior Sally Jewell announced that a total of $162 million would be invested to 
help heal the devastation caused by Hurricane Sandy and make our coastal areas more resilient 
against future storms and a changing climate. Secretary Jewell stated that “our public lands and 
other natural areas are often the best defense against Mother Nature.” 

Service projects are designed to increase resilience by restoring coastal marshes, conducting 
beach and dune restoration, providing aquatic connectivity in streams and rivers, and by 
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providing integrated science decisions that bring partners and science together to reduce 
redundancy and increase the effectiveness of conservation actions. 

Byrestoring aquatic connectivity and preserving and rebuilding natural ecosystems, services will 
be provided that better protect and benefit wildlife, communities, and the economy. For 
example, the Service has been working to clean up trees and debris left behind by Hurricane 
Sandy and restore protective coastal marshes at multiple refuges including Wertheim, Target 
Rock and Elizabeth A. Morton National Wildlife Refuges in New York. The Service is also 
working to restore and enhance tidal marshes, replace invasive plants with native ones, preserve 
wildlife habitat and mitigate damage from iuture storms to coastal communities and 
infrastructure. 

Cutting Carbon Pollution in America 

The Service plays a role in helping to cut carbon pollution though improvements in infrastructure 
and operations, and carbon sequestration. 

Infrastructure and Operations/Reducing Carbon Pollution - The Plan sets a goal for the Federal 
government to be a leader in clean energy and energy efficiency, as well as to increase the 
resilience of federal facilities and infrastructure. The Service is contributing to this goal by 
substantially lowering its building energy intensity (energy consumption per square foot of 
building space) and its potable water consumption intensity (gallons per square foot); reductions 
that meet or exceed the requirements of Executive Order 13514, Federal Leadership in 
Environmental, Energy and Economic Performance. 

The Plan commits the federal government to building a 2 1 st-Century transportation sector. The 
Service has taken considerable steps to improve the composition of our motor vehicle fleet by 
replacing over 10 percent of our motor vehicle fleet with more fuel efficient vehicles during 
FY2010. This change of fleet composition is expected to reduce petroleum fuel use by 
approximately 185,000 gallons of petroleum fuel per year and reduce GHG emissions by 
approximately 1,639 metric tons of carbon dioxide annually. 

Biological Carbon Sequestration - The Plan commits to protecting our forests and critical 
landscapes, and to preserving the role of forests and coastal wetlands in mitigating climate 
change. The Service has made a considerable investment in biological carbon sequestration 
through our continuing efforts to restore and create fish and wildlife habitats under our statutory 
mandates. These efforts are important to our mission to conserve the wildlife of America and 
they also contribute to the reduction of greenhouse gas concentrations in the atmosphere. 

We have implemented biological carbon sequestration projects across the Nation, including the 
reforestation of more than 80,000 acres of refuge lands in the Lower Mississippi River Valley, an 
important bottomland hardwood forest ecosystem in Mississippi, Louisiana, Arkansas, and 
Missouri, since the early 1990s. These projects are restoring valuable habitats for wildlife - 
including endangered species “ while capturing and storing thousands of tons of carbon over 
their lifetimes. 
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Conclusion 

The President’s Climate Action Plan supports three common-sense and essential areas of 
ongoing efforts by the Service: (1) conserving the wildlife of America for the long term by 
leading efforts to help fish and wildlife adapt to the effects of climate change; (2) reducing GHG 
emissions by improving the energy efficiency of our infrastructure and vehicle fleet; and (3) 
removing carbon from the atmosphere through biological carbon sequestration. The Service is 
embracing the challenge presented by climate change to the Nation’s fish and wildlife resources 
and we look forward to working with this Committee and the Congress to enhance this most 
important work. 
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Environment and Public Works Committee Hearing 
January 16, 2014 

Follow-Up Questions for Written Submission 
Questions for Ashe 


Questions from: 

Senator Barbara Boxer 

1. Can you describe what climate change impacts the FWS is already seeing on the 
ground and what your scientists are telling you is expected in the coming years? 

Response: Climate change is now among the greatest challenges facing the conservation 
of our native species and it is contributing to dramatic changes in the habitats they need 
for breeding, migrating, and wintering. In addition, climate change is impacting the 
dynamics of wildlife disease, which also threatens biodiversity. 

As the Earth warms, ecosystems adapted to cooler climates are altered, creating new 
habitat for some species and reduced habitat for others. Species distribution shifts in 
response to climate change can lead to a number of changes, such as the arrival of new 
pests, the disruption of ecological communities and interspecies relationships, and the 
loss of particularly valued species fiom some areas. Warmer temperatures cause changes 
to plant communities and shorten insect life cycles. This can lead to disruption in the 
annual appearance of these important food sources at times out of sync with bird 
migration and breeding cycles, further impacting ecosystems. 

Our scientists are observing a number of changes throughout the country, including; in 
the Arctic, record losses of sea ice over the past decade are affecting the distribution, 
behavior, and abundance of polar bears, animals that are almost completely dependent 
upon sea ice for survival. In the Southeast, rising sea levels are expected to flood as much 
as 30 percent of the habitat on the Service’s coastal national wildlife refuges. In the 
Southwest, climate change is already exacerbating deep droughts, increasing pressure on 
water uses at national fish hatcheries and national wildlife refuges. In the Northwest, 
climate change is warming the landscape and enabling insect pests to expand their ranges 
and destroy ecologically and commercially valuable forests. Throughout the West, there 
is also clear evidence that wildfires have been larger and more severe since the mid- 
1980s.' 


Westerling et al. (2006) compiled a comprehensive database of large wildfires in western United States forests since 
1970 and compared it with hydroclimatic and land-surface data. They demonstrated that laige wildfire activity 
increased suddenly and markedly in the mid-1980s, with higher large-wildfire frequency, longer wildfire durations, 
and longer wildfire seasons. 

Dennison et al. (2014) used a database capturing large wildfires (> 405 ha) in the western US to document regional 
trends in fire occurrence, total fire area, fire size, and day of year of ignition (DOY) for 1984-2011. Over the 
western US and in a majority of ecoregions, they found significant, increasing trends in the number of laige fires 
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2. What are the consequences of not starting now to prepare our refuges and other 
conservation lands for the impacts of climate change? 

Response: Climate change is already beginning to impact national wildlife refuges and 
other important public lands. For example, observed sea level rise has already impacted 
coastal habitat used by shorebirds and sea tartles that nest on coastal national wildlife 
refuges. Dramatic and measurable loss of sea ice is impacting wildlife in the northern 
latitudes, where the impacts of climate change are most profound. The Service is already 
working with other entities to address these changes over the long-term and build 
resiliency; but, the longer these climate changes remain unaddressed, the more difficult 
and expensive they will be to deal with in the future as more lands are impacted. 

3. Hunting, fishing and other wildlife-recreation activities contribute billions of dollars 
to the U.$. economy every year. What impacts will climate change have on these 
activities? 

Response; According to the latest National Survey of Hunting, Fishing and Wildlife- 
associated Recreation, more than 90 million Americans participated in some form of 
wildlife-related recreation in 2011. These wildlife recreationists spent $144.7 billion on 
their activities. Because climate change is known to affect the distribution and abundance 
of species, the availability of culturally, commercially, and recreationally important 
species for human uses (e.g., fishing, hunting, watching) will change as species 
distributions respond to a changing climate and human population pressures. Availability 
of those species will ultimately affect subsistence and commercial use, recreation, 
tourism, and the economy. 

Although we have not seen a comprehensive study of the economic impacts of such 
future changes across all components of the wildlife recreation sector, at least one recent 
effort was made to estimate such changes on freshwater recreational fishing component 
(Jones et al. 2013. Climate change impacts on freshwater recreational fishing in the 
United States MitigAdpat Strateg Glob Change 18:731-758). The study found that 
coldwater fisheries are expected to decline in distribution and be replaced by an 
expansion of warm water fisheries. Because cold water fisheries are more economically 
valuable, the resulting losses from such shifts in the relative availability of the two 
fisheries between 2009 and 2100 were projected to be $81 million to $6.4 billion 
depending on the global emission scenario evaluated and the discount rate applied - this 
for just one component of the overall wildlife recreation sector. 

In addition, hunting and fishing success, and the quality of experience, is highly 
dependent on environmental conditions, including temperature, precipitation, wind, water 


and/or total large fire area per year. Trends were most significant for southern and mountain ecoregions, coinciding 
with trends towards increased drought severity. 
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stages, tides, timing of insect hatches, etc. The greater uncertainties associated with 
climate change could cause subtle but important shifts in how people make decisions 
about participation. 


4. Do your partners in the hunting and angling communities believe that climate 
change is a serious issue that must be addressed? 

Response: Yes. Hunters and anglers are often among the first to see impacts of climate 
change on species since they often directly observe when species shift their geographic 
ranges and are no longer common in traditional areas. For instance, geese that formerly 
wintered along flie Missouri River in Nebraska and South Dakota now seem to migrate 
only as far south as North Dakota, to the dismay of waterfowl hunters. In the Arctic, 
changing ice conditions are threatening lifestyles and subsistence economics of 
indigenous peoples as well (e.g., making trips to hunting grounds longer and more 
hazardous). 

A broad-based coalition of hunting and fishing organizations published reports in 2008 
and 2009 on the current and future impacts of climate change on fish and wildlife and 
called for increased action to help sustain these resources in a changing climate (Wildlife 
Management Institute 2008, 2009). This coalition included such major hunting and 
fishing associations and/or groups as: Ducks Unlimited, Trout Unlimited, BASS/ESPN 
Outdoors, Izaak Walton League of America, the Association of Fish and wildlife 
Agencies, the Coastal Conservation Association, the American Sportfishing Association, 
Pheasants Forever, and the Boone and Crockett Club. 

Senator David Vitter 

1. I understand the Fish and Wildlife Service has gotten involved in an EPA rule being 
proposed to regulate waters that are used to cool power plants and other facilities. 
This 316(b) rule was supposed to be finalized last year, but has gone through a 
series of delays, and I’m concerned that your agency’s involvement has caused 
further confusion as it relates to the Endangered Species Act. 

a. Can you fell me why your agency continues, after months, to review this EPA 
rule, because I’m concerned that if new layers of ESA requirements are layered 
on a national rule like this, it’s going to set a dangerous precedent? As you 
know, this Committee has focused extensively on the “sue and settle” practice, 
and this seems to be yet another example of overreach where a new path to even 
more litigation will be created. 

b. Our local permit writers in our states won’t have the flexibility they need to 
make decisions on a project-by-project basis. Mr. Ashe, do you support the 
EPA’s clear finding in their Biological Opinion that this 316(b) once-through 
cooling rule clearly provides benefit to species in the way it’s drafted? 
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Response: The Endangered Species Act and its implementing regulations require Federal 
agencies to consult with the Fish and Wildlife Service (and the National Marine Fisheries 
Services, together as the Services) if the agency determines that their action “may affect" 
listed species or designated critical habitat 

As described in the letter dated June 18, 2013, EPA submitted a biological assessment 
that determined that the issuance and implementation of the proposed regulations may 
affect 215 threatened and endangered species and the designated critical habitat of 30 
species. The biological assessment described the likely impingement or entrainment of 
endangered or threatened species and it is those effects tiiat form the basis for the 
ongoing ESA section 7 consultation. 

2. As FWS coordinates Federal environmental efforts and works closely with agencies 
and White House offices in the development of environmental policies and 
initiatives, FWS plays a role in, utilizes, and is impacted by the SCC estimates. 

a. Did you participate in the development of these estimates in any way? 

b. Did you or any of your direct reports participate, provide assistance, technical 
analysis, or input of any kind during the development of and revisions to the 
SCC estimates in any manner? 

c. Please provide for the record which of your Agency’s offices participated in the 
development of the SCC estimates, including the number of staff, hours, and 
other resources dedicated to such work, as well as any outside experts, entities or 
consultants who provided input, technical assistance or comments. 

Response: The Service was not involved in the effort to develop a Social Cost of Carbon. 

3. Any ESA monitoring and study requirements must be focused on T&E species 
directly affected by the intake through entrainment or impingement. We 
understand that the proposed ESA provisions in 316(b) will require permittees to 
identify listed species that may be in the water bodies from which a facility draws 
water and might be indirectly affected by intake structures. How does such an 
approach comport with the Endangered Species Act or the Clean Water or 40 years 
of precedent? 

Response: In a letter dated Jime 18, 2013, EPA requested ESA Section 7(a)(2) 
consultation with the National Marine Fisheries Service (NMFS) and the Fish and 
Wildlife Service (together, the Services). The Services are now in consultation with EPA 
on the 3 1 6(b) proposal. When the Service issues its biological opinion and the EPA 
determines how to proceed with their final rule, we would be happy to discuss details of 
any provisions related to conservation of threatened or endangered species. 

4. The approach proposed to be used to incorporate proposed ESA provisions into the 
state 316(b) permitting process represents a dramatic departure from the current 
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NRC-initlated Section 7 consultations procedure used for nuclear facilities that 
involves multiple federal agencies. Having the ESA consultation take place prior to 
submittal of a state permit application would shift the decision-making to a single 
federal agency. Rather, any ESA study or consultation should occur as an integral 
part of the current permitting process and not separately. What are your thoughts 
on this? 

Response: As stated in the response to Q3, in a letter dated June 18, 2013, EPA 
requested ESA Section 7(a)(2) consultation with the National Marine Fisheries Service 
(NMFS) and the Fish and Wildlife Service (together, the Services), The Endangered 
Species Act and its implementing regulations require Federal agencies to consult with the 
Services if the agency determines that their action “may affect” listed species or 
designated critical habitat. The Services are now in consultation with EPA on their 
316(b) rulemaking. When the Service issues its biological opinion and the EPA 
determines how to proceed with their final rule, we would be happy to discuss details of 
any provisions relating to conservation of threatened or endangered species. 

5. How much has the FWS spent on climate change-related activities, including those 
in furfiierance of the Climate Action Plan, since 2008? 

Response; The Service does not track all of the fiinding it may be using to address 
climate change issues. Climate change is one factor that should be considered in most 
planning documents, such as recovery plans and refuge CCPs, yet the Service does not 
attempt to determine how much planning funding is spent on those considerations. 

The Service does identify specific activities that contribute to climate change in a 
landscape conservation cross-cut, which is attached below (in thousands of dollars). 


Ciimate/Landscape CoBservation 

2010 

Enacted 

2011 

Operating 

Plan 

2012 

Enacted 

2013 

Enacted 

2014 

&iacted 

2015 

Ptesidcnt's 

Budget 

Fish and Wildlife Service 

C(X)perative Landscape Conservation 

10,000 

14,727 

15,475 

15,416 

14,416 

17,706 

Adaptation Strategies 


16,243 

16,723 



15,149 

Patners - Private Lands 

6,000 


5,990 

5,589 

5,589 

5,589 

Nattotal Wildlife Refuge System 

12,000 


19,968 


22,968 

22,968 

National Fish Habitat Action Plan 

2,000 


1,997 

1,863 

1,863 

1,863 

Scfence Support 

0 

HI 

0 




Subtotal, Fish and Wildlife Service 

40,000 

58,970 

60,153 

63,536 

58,103 

65,775 


6. The purpose of the Endangered Species Act is to protect and conserve endangered 
and threatened species. Certain environmental groups believe the FWS should use 
the ESA to require the reduction of greenhouse gas emissions for activities that 
occur outside the range of species that are listed as threatened or endangered. How 
















76 


will you ensure that the Fish and Wildlife Service does not allow use of the ESA as a 
back-door mechanism to regulate greenhouse gas emissions? 

Response: The Service is committed to ensuring that the ESA is implemented in a 
manner that is consistent with the Act's provisions and associated regulations. The 
Service continues to take the position that there is no basis for regulating greenhouse gas 
emissions under the ESA, and does not use any aspect of the Act for such a purpose. 

7. Please provide me with a list of species the Fish and Wildlife Service has listed as 
endangered using global climate change as the primary reason for listing the 
species. 

Response: The Service has not yet listed any species as an endangered species based on 
the effects of climate change being the primary threat 

8. Please provide me with a list of species that the Fish and Wildlife Service has listed 
as threatened using global climate change as the primary reason for listing the 
species. 

Response; The Service has listed the polar bear as a threatened species based on the 
effects of climate change being the primary threat 

9. Among the remaining species on the listing workplan that was developed after the 
2011 closed door settlement agreements, please provide me with a list of species 
where climate change is expected to be cited as the primary threat to species 
recovciy as you determine whether to list the species as threatened or endangered. 

Response: We have proposed to list the wolverine and the red knot as threatened species 
due to the effects of climate change being the primary threats. Additionally, the Pacific 
walrus has been identified as a candidate species due in part to climate change. 

10. Please describe how the FWS determines whether climate change poses a threat to a 
species. 

a. How does the agency make nse of climate models? 

b. How docs the agency determine whether climate change models - or any other 
model relied upon to support an ESA determination - is verifiable and accurate? 

c. In any instances, have climate models used by the FWS to make a listing 
determination been inaccurate? 

Response: (a) The Service considers information from science-based climate models 
regarding ongoing and projected changes in climate; these are most commonly expressed 
in terms of changes in average surface air temperature over time. Climate projections at 
a global scale are informative and in some cases are the only or the best scientific 
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infonnation available. However, projected changes in climate can vary substantially 
across and within different regions of the world and therefore the FWS uses 
"downscaled" projections when they are available and have been developed through 
appropriate scientific procedures. Such projections provide higher resolution information 
that is more relevant to spatial scales used for analyses of a given species and its habitat. 
The Service considers the uncertainty associated with the model projections as well as 
uncertainty about the effects on a species and its habitat; this information is included as 
part of the determinations. 

(b) The agency uses information from models that have undergone scientific peer review. 
The administrative record for listing determinations always includes references for 
sources of information. 

(c) Various climate models are routinely updated by scientists to improve and refine 
them. This often is reflected by the models being better able to characterize conditions 
and trends that already have been observed, which results in increased confidence in 
revised projections of future conditions. We are not aware of any instances in which the 
climate models used by the FWS to make a listing determination have been "inaccurate", 
although in some cases updated models are yielding projections that refine the magnitude 
and timing of likely changes. 


Senator Janies Inhofe 

1. Mr. Ashe, on December 30, 2013, Richard Hatcher, Director of the Oklahoma 
Department of Wildlife Conservation, wrote to you about the American Burying 
Beetle (ABB). For years, entities operating within the range of the ABB were 
permitted to use the Baiting Away and Trapping and Relocation conservation 
measures to avoid taking the ABB. In April 2012, the Fish and Wildlife Service 
(Service) abruptly disallowed this practice; since then, the Service has not provided 
a new General Conservation Plan (GCP) with acceptable conservation practices. As 
a result, the only way to avoid a take of the ABB is to completely avoid its habitat. 
This has disrupted hundreds of millions of dollars in economic activity, and one 
company has even sustained losses of $12 million because the Service has failed to 
provide alternative conservation practices. In the letter. Director Hatcher outlines a 
series of steps that can address concerns that have been raised by critics of the two 
legacy conservation methods; he requests that these adapted methods be allowed 
while the Service continues work on the new GCP, which is not expected to be 
completed until December 2014. 

a. Will you approve Director Hatcher’s request that the modified conservation 
practices be allowed during the interim time period? 

Response: On January 21, 2014, the Service provided a response to Mr. Hatcher’s letter 
regarding the American Burying Beetle (ABB) and explained that while the Service 
appreciates his suggested modifications of the bait away and trap-and-relocate methods. 
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the modifications to reduce or minimize potential take of ABBs do not result in complete 
avoidance of take. 

The Service decision to discontinue the use of the two methods, bait away and trap-and- 
relocate, was based on our ongoing review of scientific information related to 
conservation of ABB. A determination was made that neither method resulted in 
complete avoidance of impacts to ABBs. The best available information indicates that 
implementation of bait away and trap-and-relocate measures could minimize, but not 
avoid, take. Lacking adequate means of avoiding take, projects cannot proceed and 
remain in compliance with the Endangered Species Act (ESA). Consequently, in the 
absence of ESA permits for incidental take of the species, companies or individuals using 
these methods could risk violation of the ESA. We continue to work on the development 
and approval of the GCP, so that we will provide industry and private land-owners 
incidental take coverage and a more certain compliance vehicle for the ABB. 

We anticipate making available an 18-month Industry Conservation Plan (ICP) for oil 
and gas and draft environmental assessment for the ABB in the coming weeks. The draft 
ICP will provide industry with a mechanism for incidental take authorization associated 
with construction, operation, maintenance, repair and decommissioning of oil and gas 
projects within a 45-county planning area in Oklahoma. The draft ICP also describes 
measures to minimize and mitigate impacts to the ABB and its habitat. There will be a 
14-day comment period for the ICP and draft environmental assessment. 

Senator Jeff Sessions 

1. On November 14, 2012, President Obama stated that “tbe temperature around the 
globe is increasing faster than was predicted even 10 years ago.” Again, on May 29, 
2013, the President stated: “We also know that the climate is warming faster than 
anybody anticipated five or 10 years ago.” But the actual temperature data shows 
that is not correct. Do you believe the President was correct when making these 
specific assertions? 

Response: In matters related to climate data, the Service primarily relies upon the best 
available science as presented in the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) and the draft 2013 National Climate Assessment (NCA) 
for the United States, produced under the auspices of the U.S. Global Change Research 
Program. According to the IPCC, “It is certain that Global Mean Surface Temperature 
has increased since the late 19th century. Each of the past three decades has been 
successively warmer at the Earth’s surface than all the previous decades in the 
instrumental record, and the first decade of the 21 st century has been the warmest.” The 
IPCC indicates the U.S. average temperature has increased by about 1.5“F since record 
keeping began in 1 895 with more than 80% of this increase having occurred since 1 980. 
The most recent decade was the nation’s warmest on record and U.S. temperatures are 
expected to continue to rise. Because human-induced warming is superimposed on a 
naturally varying climate, the temperature rise has not been, and will not be, smooth 
across the country or over time. For example, the NCA notes that observations of global 
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mean surface air temperature show short periods with little or even no significant upward 
trend (for example the periods 1977-1985, 1989-1996, and 1998-2006), whereas global 
temperature continues to rise unabated over long-term climate timescales. 

2. In your written testimony, you cited “more frequent and severe storms, flooding, 
droughts, and wildfires” as observations that support the policies outlined in the 
President’s Climate Action Plan, This is a familiar assertion, and one that our 
committee has examined closely. Based on the testimony offered in our committee to 
date, it seems clear that the frequency of extreme weather events is not, in fact, 
increasing on climate timescales. For instance, Dr. Roger Pielke, who is a climate- 
impacts expert and agrees with the view that global warming is partly caused by 
human emissions, testified; "It is misleading, and just plain incorrect, to claim that 
disasters associated with hurricanes, tornadoes, floods, or droughts have increased 
on climate timescales either in the United States or globally." To support his view. 
Dr. Pielke provided specific data points to back op his assertion. Other witnesses 
provided similar testimony. Please provide the data you have personally evaluated 
to Justify your claim that we are experiencing “more frequent and severe storms, 
flooding, droughts, and wildfires.” In addition, please provide data you have 
reviewed that demonstrates that implementation of the President’s Oimate Action 
Plan will result in reductions in the severity and frequency of storms, floods, 
droughts, and wildfires. 

Response; This question refers to testimony provided for the January 16, 2014 hearing 
entitled “Review of the President’s Climate Action Plan” before the Senate Committee on 
Environment and Public Works Committee and was asked in a letter from Senator 
Sessions dated January 28, 2014. Please refer to our response to that letter dated, April 7, 
2014. 
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Senator Boxer. Thank you so much. 

And we turn to Hon. Nancy Sutley, who is the Chair of the Coun- 
cil on Environmental Quality. 

STATEMENT OF HON. NANCY H. SUTLEY, CHAIR, COUNCIL ON 
ENVIRONMENTAL QUALITY 

Ms. Sutley. Thank you, Madam Chairman, Ranking Member 
Vitter and members of the committee. Thank you for the oppor- 
tunity to discuss the President’s climate action plan. 

The President believes we have an obligation to our children to 
reduce carbon pollution, to protect our future. The climate action 
plan builds on steps the Administration has already taken to cut 
carbon pollution and to strengthen our economy by supporting do- 
mestic clean energy jobs. As you heard, the plan has three pillars: 
cutting carbon pollution at home, preparing the Nation for the im- 
pacts of climate change we can avoid and leading international ef- 
forts to address this global challenge. 

The key part of the plan is to reduce carbon pollution in the 
United States. The Administration is already making significant 
progress. In the last 5 years, the U.S. has more that doubled re- 
newable energy generation from wind, solar and geothermal 
sources. We are setting a goal to double electricity production from 
these sources again by 2020. 

We are also focusing efforts on energy efficiency. As you have 
heard, we have established new fuel economy and greenhouse gas 
standards that will double the efficiency of our cars by the middle 
of the next decade and help families save money at the pump. Also 
established the first-ever fuel economy and greenhouse gas stand- 
ards for heavy duty trucks, buses and vans, and the plan promises 
a second round of standards for heavy duty trucks. 

The plan also sets a goal to reduce carbon pollution through en- 
ergy efficiency and standards for appliances and energy efficiency 
efforts in Federal buildings. Since August, the Department of En- 
ergy has proposed or finalized several energy efficiency standards 
for appliances and other products. When combined with other en- 
ergy efficiency standards issued by the Administration, they will 
help cut consumer electricity bills by hundreds of billions of dollars. 

We are also focused on making sure that the Federal Govern- 
ment is leading by example. Since 2008, Federal agencies have re- 
duced their greenhouse gas emissions by almost 15 percent. The 
President recently directed agencies to consume 20 percent of their 
electricity from renewable sources by 2020, more than double the 
current goal. 

Even as we work to cut carbon pollution, we also need to take 
action to address the impacts of climate change that can’t be avoid- 
ed. We know as the earth continues to warm, we can expect more 
frequent extreme weather events, including large storms, severe 
droughts and heat waves. In 2012, weather and climate disasters 
caused over $110 billion in damage. Last summer the Administra- 
tion released the Hurricane Sandy rebuilding strategy. The strat- 
egy focuses on helping the region build to be more resilient to deal 
with future storms. As part of these efforts, the Department of 
Housing and Urban Development and its partner agencies are in- 
vesting in safe and more resilient infrastructure, and the Federal 
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Transit Administration is strengthening public transit systems af- 
fected by the storm. These efforts can serve as a model for commu- 
nities across the country. 

The President also signed an executive order directing agencies 
to help communities strengthen their resilience to extreme weather 
and other climate impacts. The agencies are directed to modernize 
their programs to better support local preparedness, to better man- 
age our natural resources to improve resilience and to develop in- 
formation and tools to help local decisionmakers. The executive 
order also established a task force of State, local and tribal elected 
leaders to advise the Administration. Their recommendations will 
be vital to ensure that the Federal Government responds to the 
needs and priorities of communities when addressing the impacts 
of climate change. 

Finally, all agencies are now examining how a change in climate 
will affect their missions. Last February, Federal agencies for the 
first time released their climate change adaption plans, outlining 
strategies to reduce their vulnerability to the impacts of climate 
change. 

As you have heard, we also understand that our response to cli- 
mate change must be global and we are committed to playing a 
leadership role that can support a strong international response. 
The Administration is pursuing this through multiple channels, in- 
cluding the United Nations Framework Convention on Climate 
Change, as well as multi-lateral and bilateral initiatives focusing 
on tackling the key drivers of greenhouse gas emissions. 

The impacts of climate change are being shouldered by commu- 
nities, families and businesses across the country. For the sake of 
our economy and the legacy that we leave our children, it is vital 
to address this problem head-on. Thank you for listening, and I 
look forward to your questions. 

[The prepared statement of Ms. Sutley follows:] 
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Chairman Boxer, Ranking Member Vitter, and Members of the Committee, 
thank you for the opportunity to discuss the President’s Climate Action Plan. 

The President believes that we have a moral obligation to our children to do 
what we can to reduce carbon pollution for the sake of their future. That is why 
four years ago, he made a commitment to reduce United States greenhouse gas 
emissions in the range of 17 percent below 2005 levels by 2020. We are making 
significant progress towards meeting that goal. Our emissions of carbon pollution 
have fallen significantly, even as our economy has continued to grow. 

The Climate Action Plan builds on the many steps that this Administration 
has taken to cut carbon pollution and strengthen our economy by supporting and 
creating domestic clean energyjobs. 

The Plan has three key pillars: cutting carbon pollution at home, preparing 
the Nation for the impacts of climate change we can’t avoid, and leading 
international efforts to address global climate change. 

As you know, the Council on Environmental Quality’s (CEQ) unique 
statutory mission is to play a coordinating role among Federal agencies under the 
National Environmental Policy Act (NEPA), as well as oversee implementation of 
the Administration’s broader environmental policy goals. At CEQ, we have 
supported the Federal Agencies in developing cross-cutting initiatives that have 
laid the groundwork for many aspects of the Climate Action Plan. Now, we are 
helping to oversee the plan’s implementation and ensure its success. 

I know my colleagues Gina McCarthy, Dan Ashe, and Dan Tangherlini will 
share their respective agencies work in implementing the Plan. I will focus my 
testimony on our broader Administration efforts to implement the Plan. 


1 
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Cutting Carbon Pollution 

A key part of the Plan is to reduce carbon pollution in the U.S, and the 
Administration is already making significant progress in this area. 

In the last five years, the United States more than doubled renewable energy 
generation from wind, solar and geothermal sources. In fact, renewable energy is 
quickly growing as a significant source of electric power generation in the Nation. 
In 2012, wind energy was the largest source of new capacity, with nearly 8,000 
MW installed. To continue this progress, we’ve set a goal to double electricity 
production from wind, solar and geothermal sources again by 2020. 

To help meet this goal, the Department of the Interior (DOI) is working to 
permit an additional 10 GW of renewable energy projects on public lands by 2020, 
enough to power 6 million homes. Since June of last year, DOI has approved 
enough renewable energy projects to power more than 200,000 homes. DOI has 
also held the first competitive offshore wind lease sales in Rhode Island, Virginia 
and Massachusetts. 

We’re also focusing our efforts on the demand side. Energy efficiency is 
one of the clearest and most cost-effective opportunities to save families money, 
make our businesses more competitive, and reduce carbon pollution. 

We have established the toughest new fuel economy standards in U.S. 
history, which will approximately double the efficiency of our cars and trucks by 
the middle of the next decade. These standards will save the average driver more 
than $8,000 dollars at the gas pump over the lifetime of a model year 2025 vehicle, 
helping the United States to once again take the lead in developing, building and 
selling the world’s most advanced cars. The Administration has also established 
first-ever fuel efficiency and greenhouse gas standards for heavy-duty trucks, buses 
and vans. The Plan commits the Administration to building on this progress with a 
second round of standards for heavy duty trucks, in order to reduce pollution, cut 
oil consumption, and save money for truck operators. 

In addition, the Plan calls for setting greenhouse gas emissions (GHG) 
standards for new and existing power plants and Administrator McCarthy will 
discuss EPA’s efforts to implement the Plan in her testimony. 


The Plan also sets a goal to reduce carbon pollution through efficiency 
standards for appliances and Federal buildings by at least 3 billion metric tons 
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cumulatively by 2030. That’s the equivalent of reducing more than half of the 
carbon pollution in one year from the U.S. energy sector. 

Since August, the Department of Energy (DOE) has issued five proposed 
energy conservation standards for appliances and equipment and finalized energy 
conservation standards for an additional product category. Savings from these rules 
if finalized as proposed, combined with final rules already issued under this 
Administration, would surpass 70 percent of the President's goal for emissions 
reductions from energy conservation standards. When combined with the other 
standards issued by this Administration, they will help cut consumers' electricity 
bills by hundreds of billions of dollars. 

The Plan also expands the Better Buildings Challenge, which is focused on 
cutting energy use in commercial, institutional, and industrial buildings. Under the 
Challenge expansion announced last month, 50 new multifamily housing partners ~ 
representing roughly 200,000 units and over 190 million square feet - have 
committed to cutting their energy use by 20 percent in ten years. 

At the U.S. Department of Agriculture (USDA), Secretary Tom Vilsack 
recently announced $250 million in new lending opportunities to help rural 
homeowners and businesses invest in affordable, cost-effective energy efficiency 
improvements and renewable energy systems through USDA’s Energy Efficiency 
and Loan Conservation program. 

As we work to support these new opportunities in the private sector, weTe 
also focused on making sure the Federal government is leading by example. The 
Federal government is the single largest consumer of energy in the United States. 
Since 2008, Federal agencies have reduced their greenhouse gas emissions by 
approximately! 5 percent. Just over a month ago, the President directed agencies to 
redouble those efforts by consuming 20 percent of their electricity from renewable 
sources by 2020, more than doubling their current goal. The General Services 
Administration plays an important role in these efforts. 

Preparing for the Impacts of Climate Change 

Even as we make efforts to cut carbon pollution, we also need to take action 
to address current and anticipated impacts of climate change that cannot be 
avoided. 
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It is difficult to link a particular weather event to climate change, but we do 
know that as Earth continues to warm, we can expect more frequent extreme 
weather events, including large storms, severe droughts, and heat waves. These 
events can be destructive, contributing to conditions that result in catastrophic 
wildfires, storm surges, and floods, which in turn threaten the health and well- 
being of our people and our local, regional, and national economies. 

In 2012, according to the National Oceanic and Atmospheric 
Administration, there were 1 1 weather and climate disaster events in the United 
States with losses exceeding $1 billion each. These 1 1 events cumulatively caused 
over $110 billion in damages and 377deaths.' Impacts of related changes in 
precipitation and temperature patterns include changes in the distribution of plant 
diseases and pests that threaten forest and crop production and changes in the 
distribution and migration of commercially important fisheries. It is simply 
irresponsible to ignore the toll that these and other climate change effects are 
taking on our country. 

Last summer, the Administration released a Hurricane Sandy Rebuilding 
Strategy to help the Sandy-affected region rebuild and increase its resilience in 
order to reduce risks associated with sea-level rise and storm surges to vulnerable 
coastal communities. The strategy serves as a model for communities across the 
Nation facing greater risks from more frequent, extreme weather and other impacts 
of climate change. This means building for the next storm, not the last storm, and 
planning for expected future sea levels, storm surges and extreme heat and 
precipitation, which pose new risks to the Nation. As a part of these efforts, the 
Department of Housing and Urban Development and its partner agencies are 
investing in infrastructure that is safer and more resilient, and the Federal Transit 
Administration recently announced $3 billion in grants to similarly strengthen 
public transit systems affected by the storm. 

In order to help prepare the Nation for the impacts of climate change, the 
President recently signed Executive Order 13653 directing agencies to help 
American communities strengthen their resilience to extreme weather and prepare 
for other impacts. Specifically, agencies are directed to modernize Federal 
programs to better support local preparedness for climate change impacts, manage 
our natural lands to improve resilience, and develop information, data, and tools to 
help communities and other decision makers By way of example, resource 
agencies are looking at how to make our lands and waters more resilient to climate 

1 Mtn://www.ncdc.noaa.gov/billions/overview 
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impacts as well as how to use natural infrastructure, such as wetlands, vegetated 
sand dunes, and healthy forests, to bolster our communities in the face of extreme 
weather and other impacts. These efforts build on important steps we have already 
taken. For example, in early 2013, to help advance these types of efforts, the 
Administration along with States and Tribal governments completed the National 
Fish Wildlife and Plant Climate Adaptation Strategy to help safeguard the nation’s 
valuable natural resources and the communities that depend on them. 

The Executive Order also established a State, Local and Tribal Leaders Task 
Force on Climate Preparedness and Resilience, composed of 26 elected officials 
from across the country. The Task Force has already begun working to advise the 
Administration on how the Federal Government can remove barriers to climate 
change resilient investments; modernize Federal programs, grant and loans to 
better support local efforts; and develop the tools necessary to help communities 
prepare for climate change on the local level. As a co-chair of the Task Force, I 
believe these recommendations will be vital to ensuring the Federal government 
responds to the needs and priorities of communities when addressing the 
challenges of climate change. 

Agencies are also analyzing the impacts of climate change on key sectors of 
our economy and developing strategies to address them. Last summer, the DOE 
released a report outlining the impacts of climate change on the energy sector, 
which included recognition of the damage Gulf Coast hurricanes are inflicting on 
offshore platforms, pipeline infrastructure, and refineries. On the Mississippi and 
Ohio rivers, shipping disruptions have occurred due to both high water floods and 
low-flow droughts. And in Nebraska, the Fort Calhoun nuclear plant had to curtail 
power production because of flooding problems. DOE has outlined strategies that 
could help address vulnerabilities like these in the future. 

In November, we launched the National Drought Resilience Partnership, to 
help communities better prepare for increasing droughts to reduce impacts on 
families and businesses. The Partnership will make it easier to access Federal 
drought resources, such as monitoring, forecasts, outlooks, and early warnings, as 
well as longer-term drought resilience strategies in critical sectors. 

Similar efforts to protect and strengthen economic sectors will focus on the 
public health, transportation, agriculture, and water resource sectors. 

Finally, under this Administration, aU agencies are examining how a 
changing climate will impact their missions. In February of 2013, Federal agencies 
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released their first-ever Climate Change Adaptation Plans, outlining strategies to 
reduce their vulnerability to the impacts of climate change, such as sea level rise 
and more severe weather patterns. For example, during a period of record rainfall 
in June of 2006, the Internal Revenue Service’s headquarters building was flooded 
and sustained extensive damage to its infrastructure. Costs for repairs were in the 
tens of millions of dollars, and it was necessary to close the building until 
December 2006 to complete them. Agency adaptation plans now highlight actions 
to proactively plan to avoid these impacts. 

Leading Internationally 

The President understands that the effects of climate change will not be 
confined within the borders of any one country, and our response must be global. 
In addition to our efforts under the Plan to reduce domestic carbon pollution and 
help our Nation’s communities prepare for the effects of climate change, we are 
committed to playing a leadership role that can support a strong international 
response to this challenge. 

The Administration is working through multiple channels, such as the 
United Nations Framework Convention on Climate Change, as well as multi- 
lateral and bi-lateral initiatives focused on tackling the key drivers of 
greenhouse gas emissions. Our leadership can leverage more ambitious 
action by other countries - and the faster other nations reduce their 
emissions, the more moderate the long-term climate impacts will be on our 
own citizens, communities, and businesses. That’s why American leadership 
on climate pays dividends back at home. 

Closing 

The impacts of climate change are being shouldered by communities, 
families and businesses across our country, and my testimony today highlights just 
a few of the many efforts taken by the Administration to address the threat of 
climate change, while building a foundation for continued economic growth. I am 
proud of the steps we’ve taken. For the sake of our economy and the legacy we 
leave for our children, it’s vital that we address this problem head on, and I think 
the President’s Plan does just that. 

I look forward to taking your questions. 
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Senator Boxer. Thank you very much. 

And now we turn to Hon. Dan Tangherlini. 

STATEMENT OF HON. DAN TANGHERLINI, ADMINISTRATOR, 
U.S. GENERAL SERVICES ADMINISTRATION 

Mr. Tangherlini. Good morning, Chairman Boxer, Ranking 
Member Vitter and members of the committee. I appreciate being 
invited here today to testify on this important topic. 

Last year, the U.S. Government Accountability Office added cli- 
mate change to its high risk list, citing that it presents a signifi- 
cant financial risk to the Federal Government. According to the 
National Climatic Data Center in 2012, weather and climate dis- 
aster events caused over $110 billion in damage and 337 deaths, 
making it the second costliest year on record. The Administration 
is committed to reducing the damage caused by climate change and 
to preparing for its long term impacts. In June 2013, the President 
reaffirmed this commitment with a climate action plan that directs 
agencies to cut carbon pollution, prepare for the impacts of climate 
change and lead international efforts to address global climate 
change. 

GSA is one of the many Federal agencies doing its part to assist 
in this effort. As the owner and caretaker of Federal properties, our 
large and diverse portfolio presents many opportunities to increase 
the Government’s energy efficiency, reduce our contribution to cli- 
mate change, save millions of dollars in energy costs, and to plan 
and implement risk management strategies. As part of the Presi- 
dent’s climate action plan, GSA is undertaking efforts to improve 
the efficiency of our Federal buildings, identify and prepare for cli- 
mate risks, and is working to ensure that we share lessons learned 
with our partner agencies. 

GSA reduces energy consumption across its portfolio through a 
variety of means. GSA leverages technology such as advanced me- 
tering, remote building analytics and smart building systems to un- 
cover deeper energy savings opportunities. We also use rapid build- 
ing assessments to perform sophisticated energy audits that re- 
quire no onsite work or new device installations. Another valuable 
tool is energy savings performance contracts. These are public-pri- 
vate partnerships where the private sector provides the up front 
capital to make energy efficiency upgrades in a facility and is paid 
by the Federal agency from the guaranteed energy savings under 
the contract. Once the contract ends, the agency continues to ben- 
efit from the reduced energy costs. 

The President’s climate action plan sets new goals on the use of 
renewable energy, increasing the current goal from 7.5 percent to 
20 percent by 2020. In fiscal year 2013, 46.1 percent of electricity 
procured or generated by GSA came from renewable sources, and 
enough renewable energy to power nearly 2,600 homes came from 
our own facilities. 

GSA is also working to improve our partners’ understanding of 
their energy use. As directed in the December 2013 Presidential 
Memorandum on Federal Leadership and Energy Management, 
GSA is partnering with the Department of Energy and the EPA to 
prepare and initiate a pilot Green Button initiative that will in- 
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crease our partners’ ability to manage energy consumption, reduce 
greenhouse gas emissions and meet sustainability goals. 

Taken together, these efforts have led to a significant reduction 
in GSA’s energy use intensity and greenhouse gas emissions. In fis- 
cal year 2013, GSA reduced energy usage per square foot by 24.8 
percent, ahead of statutory targets. Since fiscal year 2011, these re- 
ductions have saved $192.7 million in avoided costs. Also in fiscal 
year 2013, GSA achieved an approximately 50 percent reduction in 
greenhouse gas emissions, exceeding our 2020 target. This amount 
of energy that we no longer use is enough to power over 60,000 
homes for 1 year. 

GSA is also preparing for the potential impacts of climate change 
as part of the President’s climate action plan. While it is impossible 
to predict the precise occurrence and cost of each and every climate 
risk, it is imperative to develop a robust risk management ap- 
proach. The President’s climate action plan represents a commit- 
ment to reduce and respond to the impacts of climate change. GSA 
is responsible for buildings and offices throughout the Government 
and across this country. This means we play a vital role in miti- 
gating and preparing for these adverse effects. Through improved 
energy efficiency and risk planning, we hope to continue to make 
progress on both of these critical efforts. 

I appreciate the opportunity to be here today and I welcome any 
questions you have. 

[The prepared statement of Mr. Tangherlini follows:] 
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Good morning Chairman Boxer, Ranking Member Vitter, and Members of the Committee. I 
appreciate being invited here today to testify on this important topic. 

Last year, the U.S. Government Accountability Office added climate change to its High Risk List, 
citing that it presents “a significant financial risk to the federal government.” According to the 
National Climatic Data Center, in 2012 weather and climate disaster events caused over $110 
billion in damages, making it the second costliest year on record. 

This Administration is committed to reducing the damage caused by climate change, and to 
preparing for its impacts, both in the long term as well as those we are already experiencing. In 
June 2013, the President reaffirmed this commitment with a Climate Action Plan that directs 
agencies to: cut carbon pollution; prepare for the impacts of climate change; and lead 
international efforts to address global climate change. 

The U.S, General Services Administration (GSA) is one of the many Federal agencies doing its 
part to assist in this effort. As the landlord and caretaker of federal properties, GSA owns or 
leases 9,624 assets, which includes maintaining an inventory of more than 370 million rentable 
square feet of workspace, and preserving more than 481 historic properties. This large and 
diverse portfolio presents many opportunities for GSA to increase energy efficiency, reduce our 
contribution to climate change, save millions of dollars in energy costs and to plan and 
implement risk management. 

As part of the President’s Climate Action Plan, GSA is improving the efficiency of our Federal 
buildings, identifying and preparing for climate risks, and working to ensure that we share 
lessons learned with our partner agencies. 


Reducing Impact on Climate Change - 

GSA reduces energy consumption across its portfolio through a variety of means. GSA 
leverages technology such as advanced metering, remote building analytics and smart building 
systems to uncover deeper energy savings opportunities. Advanced meters, which provide real 
time energy use information, have been installed in 450 buildings, representing 80% of GSA’s 
total electricity consumption metered. Continuous enhancements to the system, ongoing 
training of users, use of detailed historical data and expert modeling are all proven methods 
which are increasing energy efficiency at lesser cost. 

GSA uses rapid building assessments to perform sophisticated energy audits that require no 
onsite work or new device installations. Such remote analytics have resulted in significant cost 
savings over traditional audits and have identified additional energy savings opportunities. 

The President’s Climate Action Plan also highlights other important tools we can use to improve 
the efficiency of our buildings, including continued use of Energy Savings Performance 
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Contracts (ESPCs). An ESPC engages the private sector in an agency’s efforts to achieve 
energy efficiency improvements. The private sector provides the upfront capital to make energy 
efficiency upgrades in a facility, and is paid by the Federal agency from the guaranteed energy 
savings under the contract. Once the contract ends, the agency continues to benefit from the 
reduced energy costs. In December 2011, the President challenged Federal agencies to enter 
into a combined $2 billion worth of ESPCs by December 31, 2013. GSA exceeded its own 
target of $175 million with $191 million in contracts awarded. These contracts, which range 
from 1 2 to 23 years in duration, are projected to reduce GSA's annual energy consumption by 
365 billion Btus, or about the amount of energy used in 3,380 single family homes per year, 
resulting in direct savings (lower utility payments) of $10,6 million per year. 

The President’s Climate Action Plan sets new goals on the Federal use of Renewable Energy, 
increasing the current goal from 7,5 percent to 20 percent by 2020. In FY 2013, 46.1 percent of 
electricity procured or generated by GSA came from renewable sources (nearly 1 ,200 GWh). 
Over 24 GWh of this renewable electricity was generated at our own facilities. GSA expects to 
generate nearly 29 GWh per year once on-site renewable projects currently underway are fully 
operational. This amount of on-site renewable energy is enough to power nearly 2,600 homes. 

Through the use of Green Button data, the President’s Climate Action Plan also highlights the 
importance of collecting data to promote better energy management. Green Button is an 
industry-led effort, in response to the Administration’s call-to-action, that looks to meet the 
challenge of providing electricity consumers with secure, easy to understand information on 
their energy usage. As directed in the December 2013 Presidential Memorandum on Federal 
Leadership in Energy Management, GSA will partner with the Department of Energy and 
Environmental Protection Agency to prepare and initiate a pilot Green Button initiative at 
Federal facilities. Following the pilot, DOE, in coordination with EPA, is required to issue 
guidance on use of the Green Button standard at Federal facilities. GSA will leverage the 
Green Button standard within its federal facilities to increase the ability to manage energy 
consumption, reduce greenhouse gas emissions, and meet sustainability goals. 

Taken together, these efforts have led to a significant reduction in GSA’s energy use intensity 
and greenhouse gas emissions. In FY 2013, GSA achieved a cumulative reduction in energy 
usage per square foot of 24.8 percent,’ ahead of statutory targets. Since Fiscal Year 201 1 , 
these reductions have saved $192,7 million in avoided direct energy costs.^ Also, in FY 2013, 
GSA achieved an approximately 50 percent reduction in greenhouse gas emissions, exceeding 
our FY 2020 target.^ That is the equivalent of more than 60,000 homes powered for one year. 


’ Per the Energy Independence and Security Act of 2007, this reflects a reduction in “covered facilities” 
from a baseline of Fiscal Year 2003. 

^ Based on energy use consumption in FY 2003 multiplied by the current price of energy, subtracted from 
actual costs. 

^ Executive Order 1 351 4 required Federal agencies to set a target for reductions to Scope 1 and 2 GHG 
emissions. In Fiscal Year 2010, GSA established a 28.7 percent reduction target from a Fiscal Year 2008 
baseline. 
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Preparing for the Impacts of Climate Change - 

GSA is also preparing for the potential impacts of climate change as part of the President’s 
Climate Action Plan. While it is impossible to predict the precise occurrence and costs of each 
and every climate risk, it is imperative to develop a robust risk management approach. 

One such area of focus has been preparing for future floods. GSA is actively coordinating with 
the U.S. Army Corps of Engineers (USACE), U.S. Global Change Research Program 
(USGCRP), Federal Emergency Management Agency (FEMA), National Oceanic and 
Atmospheric Administration (NOAA), and Federal Interagency Floodplain Management Task 
Force to incorporate the most recent and relevant flood-risk reduction strategies info GSA’s 
operations. We are in the process of updating GSA's internal floodplain management guidance 
and are taking into consideration updated FEMA floodplain maps and additional guidance on 
using climate projections. 

GSA is also working to boost the resilience of buildings and infrastructure. We are in the 
process of prioritizing our most mission critical and vulnerable facilities, looking into cost- 
effective climate-resilient investments, and investigating solutions that reduce both climate 
change risks and greenhouse gas emissions. A pilot project is currently in place to incorporate 
climate risk reduction factors into a new land port of entry facility. GSA will take lessons learned 
from this pilot and share with other agencies. 

We believe these efforts will ensure GSA, and the Federal government broadly, is more 
prepared to address the long-term consequences of climate change. 


Conclusion - 

The President’s Climate Action Plan represents a commitment to reduce and respond to the 
impacts of climate change. As a major landholding agency of the Federal government, GSA 
plays an important role in mitigating and preparing for these adverse effects. Through improved 
energy efficiency and risk planning, we hope to continue to make progress on both of these 
critical efforts. 

1 am pleased to be here today, and I am happy to answer any questions you may have. Thank 
you. 
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Senator Boxer. Thank you so much to our patient panel. We will 
start the questioning and comments. 

Sometimes the more things change, the more they stay the same. 
Let’s take the often-repeated charge that scientists are divided on 
climate change. Let’s take a look at that. So we have quantified it. 
There are 98 percent of the scientists, I am sorry, I will correct my- 
self, 97 percent of the scientists who say that human activity is 
causing carhon pollution. And there are 3 percent who fight that. 
So it is 97 percent of the scientists on one side and 3 percent on 
the other. And my colleagues act as if it is 50-50. 

It is just like the scientists who are divided on whether or not 
smoking caused cancer. It was 97 percent to 3 percent and when 
you looked at the 3 percent, they were somehow connected to the 
tobacco industry. And I can tell you that most scientists who say 
no to climate change have ties to big oil and coal polluters, includ- 
ing the scientist who was mentioned here today by Senator Wicker. 
We checked it out. He is from a think tank that is funded by the 
Koch brothers. 

So again, when people say there is a split, let’s look at what the 
split is. Second 

Senator Wicker. Madam Chairman. 

Senator Boxer. I am going to continue and then I am happy to 
call on you in your turn. 

Now, there’s also predictions of economic gloom and doom, gloom 
and doom if we address climate change and if we move to clean en- 
ergy. We are already hearing about the money we are saving by 
going to energy conservation. 

But let’s go back 40 years. Forty years, when in this committee 
we had a robust debate, I wasn’t here then, on the Clean Air Act. 
And it was gloom and doom, we were going to destroy the economy. 
Let’s look at what happened since the Clean Air Act. 

Over the last 40 years, our national GDP has risen 207 percent. 
The total benefits of the Clean Air Act amount to more than 40 
times the cost of regulation. For every dollar spent we get $40 in 
benefits. So the gloom and doom that is always predicted when we 
move to clean up the environment keeps being repeated. Fortu- 
nately, the people don’t believe it. Only the people here believe 
that. Too many. But the people out there. Republicans, Democrats, 
Independents, don’t believe it. 

Now, I want to ask Administrator McCarthy a question related 
to something that is very disturbing that has been said on the 
other side. And I believe my friends truly mean this, they are not, 
they are very, very concerned. And they are concerned that the 
President is acting by fiat, that he is above the law, that he is mov- 
ing in a way that isn’t warranted and that is up to the Congress 
to take action to move forward with new standards for existing 
power plants and so on and so forth. 

So I just looked at the Supreme Court decision, there are two of 
them, one in 2007. And what they said then contrary to something 
Senator Sessions said, which he has a right to believe, he said that 
carbon wasn’t covered. Well, the Supreme Court said that “The 
statute is unambiguous,” and the Clean Air Act covers carbon diox- 
ide, methane, nitrous oxide, hydrofiuorocarbons, without a doubt. 

Senator Sessions. Madam Chair, you quoted my name, and 
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Senator Boxer. You will have the time. You will have the time. 

Senator Sessions [continuing]. Your interpretation of my re- 
marks — 

Senator Boxer. You will have the time. You can talk about me 
for an entire 5 minutes, I don’t care. Now, could you set the clock 
back and give me another 30 seconds? Thank you. 

[Laughter.] 

Senator Boxer. Here we are. Clear Supreme Court case decision, 
followed by another one in 2011 that said absolutely, you have to 
move on these power plants. 

So my question to you is, as you move forward with this, isn’t 
it true that if you did not move forward with the climate action 
plan, if you did not try to regulate this carbon pollution which is 
so damaging and which is covered by the Supreme Court decision 
that you could be sued and you could be harmed if you didn’t do 
that? 

Ms. McCarthy. Madam Chairman, we actually have been peti- 
tioned and we are in litigation about regulating carbon pollution in 
a number of sectors. The most important thing to remember about 
the President’s carbon action 

Senator Boxer. Sued because people think you are not doing 
enough? 

Ms. McCarthy. That is correct. 

Senator Boxer. Or because you are doing too much? 

Ms. McCarthy. That is correct, because once you decide it is a 
pollutant under the law and that it endangers, EPA is obligated to 
look at those public health and environmental impacts and to con- 
sider those in their regulations. 

Senator Boxer. So you are already being sued by those in the 
public who think EPA is not doing enough, while people here say 
you don’t have the right to do anything, and the President has no 
right to do anything. It is very clear, if you read these cases, that 
you have to move forward. 

Ms. McCarthy. But the President made the — I am sorry. 

Senator Boxer. No, no, go right ahead. 

Ms. McCarthy. But the President made the very sensible and 
common sense decision to tell us to focus on power plants first. Be- 
cause power plants represent 33 percent of the carbon emissions 
that are being emitted in the U.S. and 60 percent of the emissions 
from stationary sources. So we are trying to be very deliberate and 
careful in how we apply the Clean Air Act. 

Senator Boxer. I believe you are. And I would close with this, 
the endangerment finding was started under George W. Bush, and 
we got that endangerment finding, that draft, and it was completed 
under the Obama administration. So that was common ground. 

I would call on Senator Vitter. 

Senator Vitter. Thank you. Madam Chair. Administrator 
McCarthy, I am going to have 5 or 10 minutes talking with you, 
so I want to focus on all of these new, very consequential regula- 
tions. But I first want to ask that if this committee calls a separate 
hearing on the investigation and circumstances surrounding John 
Beale, and if you are invited to testify along with other appropriate 
witnesses, would you come and testify at that hearing? 

Ms. McCarthy. Whatever the Chair wishes, sure. 
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Senator Vitter. Is it fair to say whatever the committee wishes, 
if it is a committee invitation? 

Ms. McCarthy. If I am invited, I will always appear. Yes. 

Senator Vitter. So you have no hesitation talking about that 
subject? 

Ms. McCarthy. None at all. 

Senator Vitter. Thank you. 

OK, Ms. McCarthy, I want to focus on one area where I think 
there is a clear overstep, and that is the greenhouse gas new 
source performance standards. You have said as you relooked at 
that, “We did what democracy demands, we paid attention, we read 
those comments, we thought about them and we decided that we 
needed to update the proposal.” Talking about the initial wave of 
comments that came in about that. And you further stated, “Our 
best defense is to do it right, to do it correctly under the law.” 

However, the Energy Policy Act of 2005 clearly prohibits EPA 
from considering certain federally funded projects when setting the 
standards. And yet three such projects form the majority of EPA’s 
discussion regarding new plants. And there is no mention of EPA 
Act 2005 in the over 400 pages of that proposal. 

Recent press accounts report that you and the agency were un- 
aware of this conflict with the EPA Act requirement until it was 
pointed out by colleagues in the House of Representatives. How did 
the EPA miss this? 

Ms. McCarthy. Senator, I will advise you that EPA is, under- 
stands that concerns have been raised about EPACT. To address 
those concerns we have very recently, I think as early as this 
morning, provided to 0MB for interagency review a notice of data 
availability, so that the package is very clear about its intersect 
with EPACT. We believe that having this specific consideration for 
EPACT makes no change in the standard as we have proposed, but 
it is important that the public have this information and have us 
provide more clarity on that issue. That is exactly what we are 
doing. 

Senator Vitter. Is all of this since the issuance of the new pro- 
posed rules, or did you consider that, did you evaluate that before 
the issuance of the new rules? 

Ms. McCarthy. I can’t say what the individual staff was aware 
of or not. I certainly was not aware that we should raise that issue 
specifically. We are going to address that issue specifically, but 
Senator, we are looking at evidence in data well beyond what has 
been associated with the EPACT funded projects. So we are very 
comfortable with the standard that we propose. We think it is a 
very robust data set. We are looking at those facilities in concert 
with all those, which is perfectly appropriate under EPACT. 

Senator Vitter. Well, as you know, these three projects that 
under the law you can’t consider, you clearly cannot consider, they 
form the majority of your discussion about the regs. So I think 
there is a serious problem there. 

But let me go on. Let me just also point out, you said EPA read 
all the comments. San Miguel Electric Cooperative submitted com- 
ments and they underscored this particular issue. They pointed 
out, this law is in direct conflict with what you are doing, with your 
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evidence, your support for doing this. So I just wanted to point that 
out. 

This is very concerning, because this is a direct legal conflict. I 
think this concern is underscored by the fact that litigation has 
now been filed over this direct legal conflict, which is clearly, by 
EPA’s own submissions and writing, the majority of its backing for 
these new source performance standards. 

Ms. McCarthy. But Senator, our understanding of the reading 
of the EPACT is that we can’t solely make a determination on the 
basis of EPACT funded facilities. There is nothing in the law that 
precludes us from considering those in the context of a larger, more 
robust data set, which is what we are actually doing. 

Senator Vitter. OK. I want to move on to the social cost of car- 
bon process. Many of us have written you and others at EPA, very 
concerned about this secretive process. We wrote you in September 
of last year, we wrote another one of your high-ranking deputies 
in November with detailed questions. We got a response at 8:18 
a.m. this morning. I appreciate that. I think the timing of that re- 
sponse says a lot. 

We are going to be, I am out of time, so we are going to be sub- 
mitting detailed questions as a follow up to you and to the other 
witnesses for the record regarding the social cost of carbon process, 
because it is being used to justify all sorts of regulations, we be- 
lieve, without adequate backing. 

Senator Boxer. Thank you very much. Senator Vitter. Senator 
Cardin. 

Senator Cardin. Thank you. Madam Chair, and I thank all four 
of our witnesses, not only for their appearance here but for their 
public service and for your strong leadership on this issue. 

Mr. Tangherlini, I want to ask you a question concerning one 
specific consolidation. But buildings play a huge role in dealing 
with the carbon emissions. We had the President take some pretty 
aggressive action so that the Federal Government is a leader in re- 
ducing carbon in our buildings. The Committee on the Consolida- 
tion of the FBI, our resolution makes it clear that to the maximum 
extent practicable the Administration shall require that the pro- 
curement include requirements for water and energy efficiency and 
stormwater management in accordance with the executive order. 
This is the largest public works consolidation probably in this dec- 
ade. So it is one that we will want to be a clear example of what 
we can do to reduce carbon emissions. 

But we also want to consolidate the FBI, because it is inefficient 
the way they operate, which is also causing excess energy use and 
a larger carbon footprint than we need. The committee is pretty 
clear when it says we want a consolidated headquarters facility, 
giving you up to 2.1 million rentable square feet and up to 55 
acres. The Appropriations Committee just recently in its report ac- 
companying the Omnibus Appropriation Bill made it clear that the 
FBI headquarters consolidation is expected to result in full consoli- 
dation of the FBI headquarters. 

Can you assure this committee that passed the resolution that 
you will be in full compliance with both the environmental issues 
as well the plan that is ultimately selected? And that is going 
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through a competitive process, which I certainly full understand. 
But it will provide for the full consolidation of the FBI. 

Mr. Tangherlini. That is definitely our interest, Senator Cardin, 
as you point out. Having these employees spread out over more 
than two dozen facilities is not helping the ability of the FBI to 
meet the needs of that agency, but certainly causing undue expense 
because of rent, but also undue damage because of the additional 
environmental impacts. It is our interest to consolidate fully the 
FBI. We also though have to see what resources are available to 
us through the exchange process and what resources we would 
have to be able to bring into the project. 

So as we have talked about, we are at the beginning stages of 
identifying the value of the current facility, identifying sites, com- 
pleting a fair, transparent, competitive process. 

Senator Cardin. And I fully support that. I would just be pretty 
clear about this, I think it is pretty clear that Congress expects full 
consolidation and that that is not able but I would hope that you 
would work with Congress rather than — we expect full consolida- 
tion. Let me just put it that way. 

Mr. Tangherlini. Absolutely. 

Senator Cardin. Let me just make one observation. Madam 
Chair, the point that you raised on the Administration’s actions on 
the regulatory front which are required to do and they are doing 
absolutely the right thing in regulating carbon emissions. We tried 
a few years ago to pass a different framework, framework that 
would give more flexibility, set a cap and then give flexibility on 
how to reach those caps that would be an alternative to the regu- 
latory process under the Clean Air Act. We couldn’t get that done. 
Our friends on the other side of the aisle decided that that was not 
to be how they wanted to move forward. 

And clearly the American people want clean air. And clearly the 
American people want a clean environment. And the Clean Air Act 
is critically important and you have a responsibility to carry out 
that law. And we should help you. We should help you. We try to 
do that. And we didn’t get cooperation, and now we are getting 
complaints. 

So I would hope that we will find ways to find that common 
ground, Mr. Ashe, that you quoted one of the members of this com- 
mittee that I don’t want to quote because it will just take my time. 

But let me in the 40 seconds that I have remaining, the failure 
to deal with this causes us to concentrate on adaptation and resil- 
iency. Significant resources have now been made available through 
the Sandy appropriations, et cetera. You talk generally about it, 
but could you supply us with specific programs that you are deal- 
ing with under your jurisdictions to deal with resiliency and adap- 
tation in light of the realities that we now have a different climate 
pattern? 

Ms. McCarthy. Let me be very brief, because I think others 
might want to interject. But all of the agencies have developed cli- 
mate adaptation plans that have been publicly commented on. We 
are taking those plans to develop implementation strategies. But 
clearly EPA has a number of issues that are impacted, a number 
of concerns that are impacted by climate. Most notably certainly 
water and wastewater infrastructure issues. Those are of primary 
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importance and raise the concern about moving toward green infra- 
structure, which keeps water local and can help provide more liv- 
able and safe communities. 

Mr. Ashe. I think for the Fish and Wildlife Service, Senator 
Cardin, I think probably the most significant relevant piece is, we 
received $102 million under the Sandy supplemental funding for 
resilience, and to look at building resiliency into that middle Atlan- 
tic coastline as we do restoration from Hurricane Sandy. So it pro- 
vides us really for the first time the opportunity not just to rebuild, 
but to rebuild in a way where we are thinking about making that, 
making our coastal infrastructure and our natural, our human and 
natural infrastructure more resilient in the future. 

Senator Boxer. OK, we are going to move on to Senator Inhofe. 

Senator Inhofe. Thank you. Madam Chair. 

Ms. McCarthy, in my opening statement I brought up something 
that I have talked to you about before. That is, it just seems to me 
that it is, the delay of placing it on the Federal Register until Jan- 
uary was done for the political purpose that I outlined. You can re- 
member and I can remember back in 2012, prior to the election, I 
named all the different rules and regulations and how damaging 
they would be, would come out. So this is not a new issue with me. 
I just would ask you, is there any time that during this process 
that you or the EPA had a conversation with the White House or 
0MB in terms of the timing of the release on the Federal Register? 

Ms. McCarthy. Senator, I will assure you that as soon as that 
proposal was released, we had submitted it to the Federal Register 
office. The delay was solely the backup in the Federal Register of- 
fice. And we frequently asked when it was going to come out and 
how quickly. Because it was available on our web page, we wanted 
to start the formal public process. 

Senator Inhofe. But if you started it, wouldn’t that start the 
clock running for the 12 -month period? 

Ms. McCarthy. It would have started it an obligation on the 
part 

Senator Inhofe. Let’s assume that for any reason, if you sub- 
mitted that to be placed on the Federal Register, wouldn’t that 
start the 12-month clock running? I am asking because I don’t 
know. 

Ms. McCarthy. It would have started the obligation under the 
Clean Air Act that says we should complete NSPSs within the 12- 
month period. 

Senator Inhofe. So that would actually end up then in October, 
as opposed to in January in terms of when it actually comes out. 

Ms. McCarthy. Senator, we had every opportunity to put out a 
reproposal, and we wanted, we tried very hard to get it published 
so that we could start that in the public process. 

Senator Inhofe. OK, that gives us somewhere to go and look at. 

I want to mention one other thing, too. Under the uninsured, un- 
employment insurance bill, I had an amendment that kind of re- 
emphasized Section 321(a) of the Clean Air Act, and you are famil- 
iar with that, that is the one that says the Administration shall 
conduct continued evaluations of potential loss or shifts of employ- 
ment which may result from the administration and the enforce- 
ment of the provisions of this chapter and application of implemen- 
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tation plans. It goes on, and it is very specific that the reason for 
this is they want to make sure, or we wanted to make sure way 
back in 1977 that if this took place, these various regulations, not 
knowing who would be in office in the future, that we would know 
what effect they have on jobs. And this is something that I do feel 
that we will, you can comply with section 321(a), in spite of the fact 
that my amendment didn’t pass. 

Ms. McCarthy. We are actually doing the best we can to do a 
complete economic analysis. When we do our major rules, we do 
look at employment impacts to the extent that peer-reviewed 
science and modeling allows. Because of Senator Vitter and his ef- 
forts to have us relook at whole economy modeling, we are pulling 
together an expert panel under our science advisory board to con- 
tinue to look at these issues and to mature that science as best we 
can. 

Senator Inhofe. That is good. But can we say that we would not 
implement these rules until we have that information? 

Ms. McCarthy. We actually provide a significant amount of in- 
formation. Whole economy modeling is appropriate for some rules 
and not others. So we believe we are complying with that potion 
of the Clean Air Act at this point. 

Senator Inhofe. And from this point on, and maybe you have 
done it in the past, but from this point on can we really that we 
are not going to be activating these regulations until such time as 
we know the effect it will have on jobs and the economy? 

Ms. McCarthy. Senator, what you can be assured of us when we 
do rules we will do it to the full extent that the science is available 
and the analysis can be done in a way that is consistent with all 
the requirements at 0MB. 

Senator Inhofe. Well, that is good. I appreciate that. We will be 
looking for, as the clock moves on, to make sure that is being done. 

Mr. Ashe, first I want to thank you on the record again for all 
the cooperation you have been on your word to approve the range- 
wide plan on oil and gas, CCAA, of the lesser prairie chicken. We 
have talked about this for a long period of time. You were kind 
enough to make two trips, not one but two trips out to Oklahoma, 
talk to these stakeholders and again, I just appreciate it very 
much. 

I know Senator Udall, who I thought was here earlier, he may 
have mentioned this. Senator Udall’s State and mine are working 
very hard to enroll acreage into the program so that it can success- 
fully conserve the species in a way that is voluntary. It is just this 
whole idea, like the partnership program that I am so fond of, it 
doesn’t assume that the stakeholders don’t want to clean up their 
system and protect endangered species. Do you think that range- 
wide plan can ultimately preclude the need for listing under the 
Endangered Species Act? 

Mr. Ashe. Senator, I think I met with the members of the range- 
wide partnership 2 weeks ago in Texas, and I think they are poised 
to make some significant steps forward. They already have signed 
up I think between a million and a half and two million acres of 
oil and gas lands, and they are working on the possibility of several 
million more. So the question is, can the implementation of the 
range-wide plan potentially address the threats to the species? Yes. 
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It can potentially. Will it? I think it is a question of performance. 
And I think we have a little bit of time left to see if that will work. 

Senator Boxer. Sorry to cut you off, but we have gone over quite 
a bit. 

We are going to turn to Senator Whitehouse. 

Senator Whitehouse. Thank you very much, Chairman Boxer. 

Let me first say to my colleagues on the other side that as we 
solve the problem of carbon, I am prepared to accept that there are 
going to be economic impacts on families that you are here to rep- 
resent. And it is important that in our solution we address that 
concern. Because that is a legitimate concern. 

What I can’t accept is that the coal and oil jobs are the only jobs 
that are at stake in this discussion. Not when fishermen in Rhode 
Island are no longer catching winter flounder because Narragan- 
sett Bay is 3 or 4 degrees warmer in the winter. Not when the ski 
season in the northeast, and frankly all the way out to Utah, is 
shortened. Not when foresters in Oregon and across the west are 
losing their jobs to the pine beetle and to the loss of having a vi- 
brant national forest. Not when we have the kind of impacts that 
we are seeing throughout the economy. And that is just the eco- 
nomic impacts. 

We also have health impacts in Rhode Island, as asthma and 
other conditions increase. We are losing our State at the coastal 
verge. The houses at Roy Carpenter’s beach are falling into the 
ocean. I am not going to ignore those factors out of a desire to pro- 
tect coal and oil jobs. I will work with you to a solution that solves 
our mutual concerns and helps those industries. But I am not going 
to ignore this problem. 

The suggestion that climate change has stopped, I think, flies in 
the face of realistic evidence. If you take a look at what is hap- 
pening and when that claim is made it refers to surface atmos- 
pheric temperature, one specific measure. But if you actually look 
at a trend line plotted, which is a mathematical thing, it is not de- 
batable, it is something that mathematicians do all the time, you 
plot a trend line through the data and that is what you get. It is 
clearly going up. There is absolutely no legitimate dispute about 
that. 

What you can do is you can cherry pick. And that is what some 
of our friends are doing. You can pick different periods in that ris- 
ing step process. And if you pick a certain period, it will look like 
it is fiat through that period. 

But it doesn’t last. The underlying trend is upward. And step 
after step after step is always up. There are in this graph one, two, 
three, four, five, six separate occasions when a denier could say 
that climate change isn’t happening because it has gone fiat and 
every single time they would have been wrong. 

In light of that, I will ask Ms. McCarthy, on the spectrum be- 
tween wisdom and recklessness, where you put placing a bet that 
this evidence shows that climate change has stopped and that we 
should stop worrying about carbon? 

Ms. McCarthy. Climate change is happening, and I have been 
worried for a while. 

Senator Whitehouse. And one of the reasons that might explain 
this is when you look at what is actually happening in climate 
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change, the carhon pollution is hitting our oceans pretty hard. 
Thirty percent of the actual carhon goes into the oceans. And when 
it does, it changes it, and that is why Senator Merkley has talked 
about the wipeouts of the oyster hatches in his State. Because 
acidified water came in, in which oysters could not huild shells. 
Thirty percent of the carbon, 93 percent of the heat, 93 percent of 
the heat. The atmosphere, 2.3 percent of the heat. 

So if anything changes just the tiniest bit in the ocean, imagine 
what effect that has in the atmosphere. Something is happening 
that creates that long-term trend oscillation that creates those 
steps that if you cherry pick them, can create the false impression 
that this thing has stopped. But if you really look at the problem, 
you have to look at the role of the oceans. And I am telling you, 
from the Ocean State, it is very hard for me, let me ask, does any- 
body on this panel doubt that the oceans are in fact warming? That 
sea levels are in fact rising, and that the ocean is in fact becoming 
more acidic? Indeed, is there a legitimate scientific debate on those 
three subjects? There is none, correct? There is none. The record 
will reflect that there was unanimous agreement from the wit- 
nesses. 

Senator Sessions. The record will reflect nobody spoke up. 

[Laughter.] 

Senator Whitehouse. OK, let’s go ahead and have them all say 
it, if that is what the Senator wants. 

Mr. Ashe. I don’t believe on those points that you raised there 
is, those are based on observations. 

Senator Whitehouse. It is measurement, not theory, correct? 
Does everybody agree it is correct? Speak now, or else I am going 
to count you as yes. I am trying to save time here. 

Ms. McCarthy. We agree. 

Mr. Tangherlini. And I defer to my colleagues who actually 
know something about the subject. 

Senator Whitehouse. General Services Administration is not ex- 
pert in this. I can appreciate that. 

Last question. A ton of carbon that is released from a power 
plant, does that do more or less harm than a ton of carbon that 
is released from a refinery, a kiln or a boiler? 

Ms. McCarthy. Same. 

Senator Whitehouse. Same. So at some point, we should prob- 
ably start looking at refineries, kilns and boilers that release tens 
of thousands of tons of carbon as well? 

Ms. McCarthy. Point taken. Senator. 

Senator Whitehouse. Thank you. 

Senator Boxer. Thank you. Senator. 

We are going to call now on Senator Barrasso. I am going to give 
the gavel to Senator Whitehouse while I step out for just a mo- 
ment. 

Senator Barrasso. Thank you. Madam Chairman. 

Ms. McCarthy, I would like to follow up on what Senator Vitter 
had asked on carbon capture and sequestration and your new pro- 
posed rule for new coal-fired power plants. This week a Bloomberg 
news story ran entitled EPA Assertions on Carbon Capture Viabil- 
ity Sparked Concerns by White House Officials. The article quotes 
from interagency comments prepared by the White House Office of 
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Management and Budget. The article quotes the White House 
0MB as saying about your new rule that “EPA’s assertion of the 
technical feasibility of carbon capture relies heavily on literature 
reviews, pilot projects and commercial facilities yet to operate.” It 
goes on to say “We believe,” this is the White House saying “We 
believe this cannot form the basis of a finding that CCS on com- 
mercial scale power plants is ‘adequately demonstrated.’” And as 
you know, and as was stated before, the law requires that emission 
control performance standards must be “adequately demonstrated.” 

So the White House is saying that carbon capture sequestration 
is not adequately demonstrated that you are recommending. So my 
question is, what does the White House know that you haven’t ac- 
knowledged? And is the agency going to speak more definitely on 
this topic? 

Ms. McCarthy. Senator, I don’t know what you are referring to, 
but you can be assured that this proposal went through inter- 
agency review. You can be assured that 0MB cleared the proposal. 
And I am very confident that you will see that CCS is proven to 
be technically feasible in that data that we have provided. 

Senator Barrasso. I am just going to have to disagree with you. 
The White House apparently disagrees with you as well through 
the 0MB. And it is not just one person who is making that com- 
ment. If you take a look at other testimony in the House from As- 
sistant Secretary of Fossil Energy in the Administration testifying 
that commercial technology currently is not available to meet the 
EPA’s proposed rule, the cost of current carbon dioxide capture 
technology is much too high to be commercially viable, places the 
technology at similar economic thresholds of alternative clean car- 
bon. And it just goes on and on about the lack of viability and 
availability of what you are proposing. It just seems to be a level 
of denial by the EPA as to what is actually available, and the 
White House seems to have called you on that. So I would be inter- 
ested, again, on your getting back to me on the specifics as you look 
into it some more. 

I would like to read from a story from yesterday entitled E-mails 
Show Extensive Collaboration between EPA, Environmentalist Or- 
ganizations, Top Officials Coordinate Messaging, Help Groups 
Gather Petitions. The article stated that Deputy EPA Adminis- 
trator Bob Perciasepe attended an April 24th, 2012 meeting with 
24 leading environmentalist groups, including the Environmental 
Defense Fund, the Sierra Club, Natural Resources Defense Council, 
according to a notice of the meeting sent by his assistant, Terry 
Porterfield. The article quotes EPA employee Porterfield’s e-mail to 
the environmental groups. The e-mail says “The purpose is to cre- 
ate a photo op and narrative beat for the comment-gathering ef- 
forts on the issue,” Porterfield wrote. “Groups will use materials 
from the event to communicate with supporters and recruit addi- 
tional comment signers via newsletters, e-mails and social media.” 

Is this the standard practice of the EPA, to work with environ- 
mental groups to coordinate on getting comment signers that are 
favorable to your proposed policies? 

Ms. McCarthy. It is very common practice for EPA to meet with 
a variety of stakeholders. Our agendas and our meetings are pub- 
lic. I think if you look at the history of EPA, we meet as much with 
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industry groups as we do with environmental groups. It is our job 
to understand what concerns people have and how we can work 
with them to make sure we are doing our job appropriately. 

Senator Barrasso. This doesn’t sound like you are looking for 
input, though. These e-mails that have been found seem to say 
your goal with meeting with these specific groups is to recruit addi- 
tional comment signers via newsletters to generate support for po- 
sitions that you are taking and some of those most liberal of all en- 
vironmental activist groups, rather than actually bringing in input. 

Ms. McCarthy. I am happy to take a look at that. Senator. I 
haven’t read the e-mail, I don’t know what it is referencing. But 
there are often times when we have groups that come in and give 
us petitions. 

Senator Barrasso. Is it proper behavior for the EPA to go out 
with these groups for the sole purpose of recruiting additional com- 
ment signers to then go ahead and support your position? 

Ms. McCarthy. I certainly don’t want to interpret what you just 
read. Senator, I don’t know what the occasion was. I am sorry. 

Senator Barrasso. Do you believe it is proper activity on behalf 
of the EPA? 

Ms. McCarthy. It is appropriate for EPA to connect with all of 
our stakeholders. 

Senator Barrasso. Thank you. Madam Chairman. 

Senator Boxer. Senator Carper. 

Senator Carper. I would just say to my colleague, I mentioned, 
I don’t know if you were here, the North American Auto Show, a 
place I have gone for many years, a long time, built more cars, 
trucks, vans per capita than any other State. We had a Chrysler 
plant, a GM plant, we lost them both, within months of each other, 
just a few years ago. I still go to the Detroit Auto Show, and I was 
very pleased to see EPA represented there. As you know, a major 
source of air pollution in our country is our motor vehicles. Some 
people might criticize and say, why would you go the North Amer- 
ican Auto Show? It is because some of the folks that are most im- 
portant for our economy, and frankly, people that they need to be 
not just regulating but having a conversation with were there, were 
there, from the top leadership of these companies all the way down. 
That is the kind of thing I commend you for doing and I hope you 
will continue to do more of that. I think you would have been en- 
couraged by that, had you been with us. I want to invite you to go 
with us next year. 

I have a question, maybe just one or two here. Administrator 
McCarthy, with respect to new source performance standards, I 
just want to take a minute or two to focus on EPA’s efforts to im- 
plement carbon pollution standards for power plants. We call this 
new source performance standards, as you know. I believe Con- 
gress established new source performance standards in the 1970 
Clean Air Act. It is nothing new. And your agency has had a long 
history of implementing this standard. Is that correct? 

Ms. McCarthy. That is true. 

Senator Carper. Can you tell us what the agency’s experience 
has been with these types of standards? How has the agency 
worked with industry and stakeholders already and expects to do 
so into the future when it comes to these greenhouse gas stand- 
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ards? Third part of the question is, what has EPA’s past experience 
been when determining what is adequately demonstrated tech- 
nology when determining new source performance standards? 
Those questions, thank you. 

Ms. McCarthy. Well, Senator, thanks for the question. First of 
all, the Agency has had a long history in developing new source 
performance standards. We have done dozens and dozens of indus- 
try sectors. There are two types. One is looking at new facilities 
and it is very clear that it is intended to make sure that we con- 
tinue to develop advanced technologies moving forward, so we take 
advantage of the best and brightest technologies and move our in- 
novative technologies more broadly into the market. 

The work that we do in existing facilities has also been very ro- 
bust. Our challenge there is to make sure that we work with States 
to develop guidance and then they develop plans to do their job. We 
have had, when I looked at these standards, the standards that, 
the proposal that we put out for 111(b), which is new sources, it 
was done exactly the same way that we have done dozens and doz- 
ens of those. We looked at the data available, we looked at the 
technologies, we made a determination that CCS was the best sys- 
tem for emission reduction for coal facilities moving forward, be- 
cause it was technically feasible, it would amount to significant 
emission reductions. And it would continue to effectively promote 
the development and deployment of advanced technologies. 

So we did it the same way we always do, which for a long time 
we have been doing very successfully and businesses continue to 
grow. 

Senator Carper. All right, thanks. 

A question if I could for Ms. Sutley. I think you mentioned in 
your testimony when I was out of the room, the President’s task 
force on climate preparedness and resilience, in which Governor 
Jack Marked is a participant, as you may know, how do you expect 
the valuable information collected from this task force will be 
passed down and implemented throughout our Federal Govern- 
ment? 

Ms. Sutley. Thank you. Senator. The President directed us to 
establish a task force of State, local and tribal elected leaders, and 
we are grateful to have the participation of Governor Marked. This 
is a very important task force for us in helping to ensure that the 
kinds of policies and programs that the Federal Government as a 
whole is considering in terms of making sure that we are prepared 
and resilient in the face of the changing climate will help States, 
tribes and municipalities to prepare their communities to deal with 
the impacts of climate change. 

We had our inaugural meeting and a lot of good ideas and we 
are having a second one very shortly, looking at different subject 
matters. We started out looking at disasters and residence pre- 
paredness, we will be looking at infrastructure next. So the input 
and the recommendations that we gather from that group will be 
very helpful in helping us to look, governmentwide, through our re- 
silience council at the things that the Federal Government can do, 
not only to prepare the Federal Government to deal with the im- 
pacts of climate change and the impacts on emissions, facilities, but 
also to ensure that our communities are prepared. 
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Senator Carper. My time is expired. Mr. Tangherlini, very nice 
to see you twice this week, and Gina as well. Again, nice to see you 
again. Thank you all for your testimony and for the good work that 
you are doing. God bless. Thanks. 

Senator Boxer. Senator Sessions. 

Senator Sessions. Thank you. Madam Chair. I would certainly 
agree with the 97 percent as you framed it, that human action has 
caused more CO 2 to be emitted into the atmosphere. I don’t doubt 
that one bit, and I don’t think any scientists do. But in Congress, 
in 1974, when they passed the Clean Air Act, did not prohibit car- 
bon dioxide. Global warming was not considered at the time, I don’t 
believe any debate considered that question. It came before the Su- 
preme Court, and what the Supreme Court said, Ms. McCarthy, is 
that the EPA should have to make an endangerment finding. You 
have made that endangerment finding. That was a five to four deci- 
sion, by the way, only five to four, and it is coming back before the 
Court. And you are going to have to justify why plant food, CO 2 , 
is a pollutant covered in 1974. And I would note. Congress has 
never since then ever passed legislation that prohibits CO 2 into the 
atmosphere, directly doing so. And Senator Whitehouse produced a 
chart which showed surface temperature data, which he described 
as surface atmosphere. But I am not sure whether — ^but what the 
IPCC models use, what scientists have referred to over the years 
at atmospheric temperatures are taken at the lower troposphere. 
This is what our chart shows, the kind of data we show, that the 
models aren’t reaching the temperature increases on that that is 
predicted there. Haloes of heat around many land stations that 
record temperatures and they are not accurate, as accurate as the 
troposphere temperatures. That is what the IPCC recognizes. 

Second, the chart suggested 93 percent of the heat is absorbed 
by the oceans, but it doesn’t answer the question about how the 
amount of temperature change in the oceans. Evidence on panel 
will suggest the oceans may have warmed, but only by 5/lOOths of 
a degree over the last 50 years. That is the chart Dr. Dessler will 
offer, and he is a Democratic witness who will be testifying here 
today. 

And Mr. Ashe, you stated, more than your written statement 
says, that we have had more storms in America. And if we don’t 
have common ground, if we are going to be able to reach and dis- 
cuss issues together, we have to agree on what the problem is, and 
we have to be honest about the facts. Dr. Pielke testified here just 
a few months ago, supports President Obama, this is what he 
found about disasters and storms: “It is misleading and just plain 
incorrect to claim that disasters associated with hurricanes, torna- 
does, floods or droughts have increased on climate time scales ei- 
ther in the United States or globally.” You said directly opposite 
that. 

Have you conducted any investigation yourself of storms and dis- 
asters? Have you done an independent review of that? Yes or no. 
I presume you haven’t. 

He went on to say globally, weather-related losses have not in- 
creased since 1990. He said U.S. hurricanes have not increased in 
frequency or intensity since 1900. He said that since at least 1950, 
the intensity and frequency of floods in the United States has not 
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increased. He went on to say the frequency and intensity of torna- 
does has not increased since 1950 and droughts have not increased 
globally for half a century. So do you still stand by your testimony? 
Have you done independent research to that effect? 

Mr. Ashe. I am not a researcher. I have not done independent 
research, Senator. I think what I was speaking of in my testimony, 
in my oral testimony, is observation. 

Senator Sessions. Well, I would just say that I hope you will re- 
view that and be accurate when you discuss as a public official the 
facts, when you relate them to the American people. And I believe 
your facts are wrong. 

Now, Ms. McCarthy, the President has said that we have had, 
repeatedly, at least three times in recent months, that the tem- 
perature around the globe is increasing faster than was predicted 
10 years ago. I have written you about this. Is that accurate or not? 

Ms. McCarthy. I do know some of the facts that I can provide 
for you. 

Senator Sessions. No, I’m just asking you, is that an accurate 
statement? Has it increased faster than predicted or not? 

Ms. McCarthy. I do not know what the President’s context was 
for making that. I do know that if 

Senator Sessions. Well, do you believe the temperature has in- 
creased faster than predicted? Do you believe that the temperature 
in the United States has increased faster than predicted in the 
last, worldwide, than 10 years ago? 

Ms. McCarthy. I believe that 2010 was the warmest year on 
record ever, and I believe that 2012 was the warmest 

Senator Sessions. Now, I want to know whether or not you be- 
lieve that data shows that the temperature around the globe is in- 
creasing — please let me ask you, do I not have the right to ask the 
director of EPA a simple question that is relevant to the dispute 
that is before us? 

So I want to ask, is the temperature around the globe increasing 
faster than was predicted even 10 years ago? 

Ms. McCarthy. I can’t answer that. 

Senator Sessions. Why can’t you answer that? 

Ms. McCarthy. Because it is a narrow statement and a very 
large wealth of evidence and information. 

Senator Sessions. Do we not have the troposphere temperature 
reports that even IPCC recognizes and do they not show that it is 
not increasing anything like what the predictions were? Can you 
answer that question? 

Ms. McCarthy. Senator, I don’t dissect the information and pro- 
vide it to you in a way that claims that I am a scientist and it is 
a valid way to look at it. 

Senator Sessions. You are asking us to impose billions of dollars 
of cost on this economy and you won’t answer the simple question 
of whether it is an accurate statement or not? 

Ms. McCarthy. I just look at what the climate scientists tell me. 
I don’t dissect that information in ways that would impress you, 
but certainly I am not qualified. 

Senator Sessions. Not me. Climate scientists are telling you it 
is not warming to the degree predicted, in fact, it hasn’t really 
warmed at all in the last 15 years. 
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Thank you, Madam Chairman, my time is up. 

Senator Boxer. I am going to give everybody an extra 2 minutes 
like I gave Senator Sessions. So you are going to get 7 minutes. 
Senator Fischer, Senator Boozman, and then we will each have an 
extra 2 minutes to close. 

Senator Fischer. Thank you. Madam Chair. I hope I won’t take 
that amount of time, since we have another panel today. 

Senator Boxer. We are happy to have you do it. 

Senator Fischer. Thank you. 

Ms. Sutley, you spoke about the United States should have a 
global response because we are facing a global problem. In your 
testimony you mentioned working through the United Nations. 
What specifically can you tell us that the Obama administration is 
doing in that regard, and working through the United Nations, in 
your words? 

Ms. Sutley. We participate in the U.N. Framework Convention 
on Climate Change, which involves, I believe, over 190 countries. 
The U.S. continues to be a participant in that, and the current ac- 
tivities are around developing an agreement for post-2020, address- 
ing climate change with the aim of reaching an agreement in 2015 
about what that might look like. So the United States as many 
other countries is engaged in those discussions right now. 

Senator Fischer. What I am looking at are specific actions. You 
say that to leverage more ambitious action by other countries that 
the Administration needs to step forward. I know it is always help- 
ful to work with other nations, it is always helpful to have con- 
versations. But I want to know specifics. What are we doing to help 
other nations? Are we investing resources? Are we providing sci- 
entists? What are we doing? And what is involved in the cost? Or 
are we just in conversations right now? 

Ms. Sutley. There are a number of different efforts underway, 
both bilaterally and multilaterally, addressing a number of the 
drivers of climate change. For example, and perhaps the Adminis- 
trator can talk a little bit more about this, working through exist- 
ing international forums to deal with hydrofiuorocarbons, which 
have a global warming potential as well as working on issues 
around clean energy and promoting clean energy and technologies 
around the world. 

Senator Fischer. Perhaps you and the Administrator could pro- 
vide me with some examples, and if there are costs involved, I 
would be interested in knowing that as well. 

Ms. Sutley. Yes, certainly. 

Senator Fischer. Thank you very much. 

Also, Ms. McCarthy, the EPA regulations on coal-fired power 
plants are required by law to be technologically viable and commer- 
cially available. While EPA has insisted publicly that carbon cap- 
ture and storage technology is technologically viable, there is seri- 
ous doubt that EPA officials actually believe this to be true. 

I am going to highlight a 2012 e-mail exchange that was pro- 
duced through a Freedom of Information Act request between John 
Coequyt, head of the Sierra Club’s Beyond Coal campaign, and 
EPA’s Michael Goo and Alex Barron, both in the agency’s ops policy 
at the time. Coequyt forwarded an article to Goo and Barron re- 
garding your comments on proposed CCS regulations. In the article 
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you were quoted as saying, “While it is a significant economic lift, 
the proposed standard will provide investment for new tech- 
nologies. CCS is technologically viable.” 

The headline then read. Coal To Remain Viable, says EPA’s 
McCarthy. In forwarding this article to EPA’s Barron and Goo, Mr. 
Coequyt wrote, “Pants on fire.” Do you have any idea why he would 
say pants on fire? We all know the saying that goes with that. Do 
you have any idea what that supposedly is about? 

Ms. McCarthy. No, I don’t. 

Senator Fischer. Do you stand by your statement that, I believe 
you said it earlier today, that the CCS is viable? 

Ms. McCarthy. Very much so. 

Senator Fischer. The EPA redacted Barron’s very brief comment 
then to Goo in response to another article 5 months article from 
Politico, with the headline Will EPA’s Greenhouse Regs Wipe Out 
Coal. And EPA did redact that comment, apparently no more than 
three or four words in total on the media article, as deliberative, 
which on its face is a curious use of that process exemption, to keep 
information from the public under the Freedom of Information Act. 
By doing so, EPA nonetheless indicates that it is deliberating 
whether its climate regulations will wipe out coal. I think the 
American public deserves to know, does EPA believe that the CCS 
is viable? Again, could you answer that? 

Ms. McCarthy. Senator, when I was Assistant Administrator, I 
believed that the information supported that CCS was viable and 
was appropriate as a basis for that system of emission reduction. 
As Administrator, I retain the same assessment of the facts. 

Senator Fischer. Can you tell me why that e-mail was redacted? 

Ms. McCarthy. I have no idea. Senator. I have no idea. 

Senator Fischer. Could you look into that and provide me with 
a copy of that e-mail? 

Ms. McCarthy. I certainly will look into the issue. If they were 
appropriately redacted, then that is fine. But I certainly under- 
stand that there may be questions raised. But there is a lot of 
jibber jabber in an agency that is that large. But I want to assure 
you that the policy, the people making those policies and making 
those technical judgments were the people that were investing 
their time and providing input into this rule. 

Senator Fischer. I know we all receive e-mails and we have no 
control over that. But it is disconcerting when information like that 
does become public and then we have a Government agency going 
through a process of really blocking that freedom of information 
that I would hope would clarify statements like this. So I look for- 
ward to seeing that. 

Ms. McCarthy. Senator, we certainly want to be as forthcoming 
as we can. It is an issue that has come up before on this committee. 
We will do our best job to provide you these e-mails, regardless, 
and only redact when it is appropriate to do so. 

Senator Fischer. Thank you so much. 

Senator Boxer. OK, that was 7 minutes, and Senator Boozman, 
you have 7. 

Senator Boozman. Thank you. Madam Chair. 

There was some criticism about a person that had done a study 
that was funded by the Koch brothers. I guess my problem with 
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that is, you look at the product and then it is peer-reviewed and 
this and that, and you criticize it based on the work. Do you all 
ever use studies that rely, that are being done by environmental 
groups, funded by environmental groups? Is that a criterion for you 
as to whether or not it is a good paper or bad paper? 

Ms. McCarthy. We actually look at the study itself and try to 
look at whether the analysis is correct and whether the science is 
strong. 

Senator Boozman. I think all of you have people that have 
worked for environmental groups in the past, different Administra- 
tions, but environmental groups. And the idea that you can produce 
a product, in fact we have witnesses coming up that are funded by 
outside groups one way or the other. But the idea that testimony 
or a paper can’t be produced because you are a consultant for a 
various entity or whatever I think is really not a good situation. 
We really need to push back from that. 

The other thing is, and in regard to just studies in general, it is 
really hard, we really do want to be helpful in the sense, we have 
some real problems to solve in the environment. It is helpful, 
though, it is difficult to do that if you don’t have access to the ma- 
terials and the scientific studies that allow you to make really wide 
sweeping decisions in that regard. 

So will you commit to us Qiat we will have those studies avail- 
able so that we can see what the basis of your rationale is? 

Ms. McCarthy. Senator, I assume you are talking to me? 

Senator Boozman. Yes, ma’am. 

Ms. McCarthy. We have been providing information to the ex- 
tent that we have it, we have already provided information that 
you have requested. 

Senator Boozman. OK. So the studies that we would like and 
this and that, you will give us those completely? 

Ms. McCarthy. To the extent that they are in the control of 
EPA, of course, and to the extent that we can work together on 
those, we are more than happy to do that. 

Senator Boozman. Senator Whitehouse talked about the oceans, 
which are having some real problems right now, and the result to 
the fishermen. Is it your opinion that if we did pass the policies 
that the President is proposing, that you are proposing, would that 
solve the problems of the oceans that he is describing? 

Ms. McCarthy. Me again? Oh, I am sorry. I keep thinking you 
are looking at me. 

Senator Boozman. I am sorry. 

Ms. McCarthy. Climate change is a global problem. It requires 
global solutions. There is no question that international effort is re- 
quired. The issue is, should the United States take action on its 
own that it can do that makes sense, that can be cost effective and 
that will help us grow economically. I think the President indicated 
that that answer is yes. 

Senator Boozman. But the reality right now is, in order for that 
to be effective, we are depending on the Chinese and the Indians 
and people like that who basically have said that they are not 
going to participate. Mr. Ashe. 

Mr. Ashe. First of all, with regard to what Senator Whitehouse 
said, I think that when we look at natural resources like the ocean 
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resources, that we have to realize that climate change is an over- 
arching effect. So it exacerbates many problems that already exist 
within fisheries management and wildlife management, problems 
of habitat fragmentation and degradation and contaminant loading 
and invasive species. So it adds another layer of stress. So I think 
the things that we are talking about in terms of dealing with cli- 
mate change will help address a major source of uncertainty and 
disruption in those systems and will certainly help secure our fish- 
eries resources for the future. I think it is an important step for 
us to take to learn more and reduce the level of uncertainty sur- 
rounding this issue. 

Senator Boozman. Ms. McCarthy, are the models that were re- 
lied upon in developing the social cost of carbon estimates pub- 
lished and available on EPA’s Web site? 

Ms. McCarthy. I don’t know the answer to that question. Sen- 
ator. I can get back to you. That was work that was primarily orga- 
nized by the Office of Management and Budget, so that work was 
not a product of the EPA, although I am sure our technical and 
economic folks participated in those discussions. I do know they are 
available, they are public, the models are public and they have 
been appropriately peer-reviewed. 

Senator Boozman. OK, so the part that you did, the EPA, it is 
not available on the Web site either? 

Ms. McCarthy. Any work that EPA would produce would be 
publicly available for sure. I just don’t know whether those par- 
ticular models appear on our Web site or whether they are part of 
the 0MB Web site. 

Senator Boozman. All right. The other thing, Mr. Ashe, I guess 
one of the problems I have also is that we hear a lot about forest 
fires, we hear a lot about beetles and things like that. The reality 
is, and I have heard many, many hearings and testimonies through 
the years, the reality is a lot of that stuff is poor management in 
the sense we had a hearing not too long ago and there was testi- 
mony to the fact that the areas that were privately managed out 
west where you had fire, some of the areas that are publicly man- 
aged are tinder boxes. The beetle infestation has been going on for 
a long time. And certainly climate has stuff to do with that. 

But I do think that there is a tremendous, let’s jump on this and 
this is all, the reality is, when you have a forest where you have, 
instead of 10 or 20 trees, whatever it can support, if you have 150 
trees taking up the nourishment that makes it more susceptible to 
disease and things like that. Can you comment on that? 

Mr. Ashe. Just quickly, I would say that certainly management 
can have a role to play and certainly can make a difference. But 
you have to realize that the public lands are managed for a much 
broader range of use. So if I have a private forest that is managed 
for short rotation and so I am just cycling those trees off and har- 
vesting that timber on a regular basis, then mountain pine beetle 
is going to be less of a concern for you. Where in our public lands 
and like wildlife refuges in national forests where we are managing 
land for longer term, then pine bark beetle and other infestations 
can be more of an issue. 

But I agree with you that management is part of this solution. 
We have to understand what that proper management is. 
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Senator Boozman. Thank you, Madam Chair. I don’t want to get 
gaveled on. 

Senator Boxer. Well, you have 28 more seconds with which to 
continue. 

Senator Boozman. No, I will get some credit out of you and yield 
back my time. 

Senator Boxer. Major credit, that is true. 

So now we are going to complete this first panel, which started 
a very long time ago, it seems like yesterday. We are going to do 
it this way. I am going to give Senator White house, take my 2 min- 
utes, Senator Vitter, then Senator Inhofe, Senator Sessions and 
then I will close. Everybody has 2 more minutes. So let’s start with 
Senator Whitehouse. 

Senator Whitehouse. I will just take a little bit of my time to 
respond to Senator Sessions’ suggestion that one scientist says that 
climate change isn’t really happening and that there really isn’t an 
association with storms. I just want to put that into context. 

There actually is a peer-reviewed scientific consensus out there 
about this. It is massive. It is not unanimous, science is rarely 
unanimous. There are eccentrics, there are outliers, there are peo- 
ple who have non-mainstream opinions and to be blunt, there are 
people who are in concert with the polluting industries and deliv- 
ering phony science, the way they did on tobacco, the way they did 
on a variety of other public health initiatives. 

So when people pick out what one particular scientist said, it is 
important to look at that in the context of where the bulk of the 
science is. And if you don’t believe science, then perhaps my friends 
from the other side will believe big corporations. 

And one really big corporation that cares a lot about climate’s ef- 
fect on storms is Munich Reinsurance. Not only Munich Reinsur- 
ance, but the entire reinsurance industry and the property casualty 
insurance industry are virtually up in arms about what climate 
change is doing to their risk profile. Here is a graph that Munich 
Reinsurance puts together, showing the increase in natural catas- 
trophes worldwide that are associated with climate change. A, in 
the sense that they are happening while climate change is hap- 
pening, but B, and that we know some underlying science. We 
know, for instance, it is not disputed, that if you warm the ocean 
it creates more energy going up into storms and that makes strong- 
er storms when they hit the shore. 

So much of the science is was past debate. And if you simply 
take the science as way past debate and apply it, you draw the 
same conclusion. Are there eccentrics and outliers who can be 
quoted? Sure there are. But for this committee to rely on anything 
other than the massive consensus of peer-reviewed science, sup- 
ported by not just environmentalists, but let’s look at the people 
who are asking us to take action. Coke and Pepsi, Ford and GM, 
Nike, Wal-Mart, Apple, the Joint Chiefs of Staff, the U.S. Con- 
ference of Catholic Bishops, the Garden Clubs of America. At some 
point, people have to come to the realization that the scam that is 
being perpetrated has got to come to an end. And I hope that that 
time comes soon. 

Senator Boxer. Thank you. Senator. Senator Vitter. 
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Senator Vitter. Thank you, Madam Chair. I just want to make 
a brief comment about science, too, and I think it is a useful transi- 
tion to the next panel. I want to underscore Senator Wicker’s and 
some others’ comments. I think we do a real disservice to science 
and facts the way we often do a cartoonish gloss over these issues, 
which are often very complicated and subtle. It doesn’t mean we 
don’t need to figure it out, but we need to understand the real 
facts. And I would urge all of us to try to do that. Let me just use 
a couple of examples. 

Senator Boxer said 97 percent of scientists, clearly, it is a clear 
consensus, 97 percent. Well, 97 percent is very catchy. But what 
is the underlying question? Human activity is causing increased 
CO 2 emissions. Well, I don’t know why that is not 100 percent. I 
agree with that. I think everybody on this panel agrees with that. 
So let’s mark it as 100 percent. That is not the issue we are debat- 
ing. 

Give you another example. Dan Ashe said in his testimony aver- 
age surface temperatures are increasing. Interesting, that is not in 
your written testimony. Is that true since 1998? 

Mr. Ashe. Senator, I think that average surface temperatures 
are increasing, as Senator Whitehouse said. 

Senator Vitter. Is that since 1998? 

Mr. Ashe. I don’t know, I am no looking at the record since 1998. 
I am looking at the temperature record, the historical temperature 
record, average surface temperatures are increasing. 

Senator Vitter. Over what period of time? 

Mr. Ashe. Over a period of time that is relevant for natural re- 
source management, which is looking at since the beginning of the 
industrial revolution. 

Senator Vitter. My point is, we need to be precise and we don’t 
need to game words. You also said sea ice and glaciers are melting. 
Did you mean net, and did you include Antarctica which is a con- 
tinent, or is that not sea ice? 

Mr. Ashe. Sea ice and glaciers are melting. It is indisputable. 
Senator Vitter, indisputable. 

Senator Vitter. Are you saying net? 

Mr. Ashe. I am saying sea ice and glaciers are melting, that is 
what I said, it is indisputeble. 

Senator Vitter. Well, they are always melting sometimes and 
elsewhere they are building. Are you claiming that that is net, and 
are you counting Antarctica, which is a continent? 

Senator Boxer. We really need to move on. 

Senator Vitter. If you could provide that for the record, because 
that is the level of detail and disciplined discussion that I think we 
need. 

Senator Boxer. Senator Inhofe. 

Senator Inhoee. Thank you. Let me try to get this out really 
quickly. 

Ms. Sutley, several months ago the Corps of Engineers testified 
to Congress that it would not consider the life cycle of greenhouse 
gas emissions of coal exports when considering the environmental 
impact of a coal export facility licensed to the west coast. They said 
it would be outside the Corps’ control and responsibility for the per- 
mit applications. Conversely, as you know, I believe, Columbia Uni- 
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versity’s Center for Climate Change Law released a report in Au- 
gust saying that increased sales of coal in Asia are in effect the 
Corps’ decision, meaning that they should be the scope of NEPA. 
Do you agree with Columbia or do you agree with the Corps? 

Ms. SuTLEY. Thank you, Senator, for the question. We agree that 
agencies need to look at greenhouse gas emissions when they look- 
ing at their NEPA analysis. 

Senator Inhofe. I am really sorry, but we are in 2 minutes, and 
I need to have that answer for the record. But I would like to ask 
you this to see if you would be in a position to let us know. Is there 
a date certain for finalizing the guidance for the including life cycle 
greenhouse gas emissions and the NEPA analysis? 

Ms. SuTLEY. Senator, we continue to work based on the draft 
that we put out in 2010, we are working on revising that but I 
don’t have a date certain yet. 

Senator Inhofe. If you decide you are going to have one, would 
you try to let us know for the record? 

Ms. SuTLEY. Yes, we will. 

Senator Inhofe. We would appreciate that. 

Let me just make this one comment. I know people get hysterical 
on all this stuff, but when Senator Whitehouse talked about the 
just one scientists, I have 700 scientists I listed in a speech on the 
Senate floor, probably 8 years ago, and these are scientists, Rich- 
ard Lindzen from MIT, these are top scientists, totally refuting the 
assertion that is being made on which we are spending hundreds 
of billions of dollars. Just the bills that they try to do through legis- 
lation on cap and trade, that range, and no one disagrees with this, 
would be between $300 billion and $400 billion a year, and now 
through regulations it would be even more than that. So that cost 
is there. 

In accordance with your predecessor, Lisa Jackson, when I asked 
the question, if we pass these things here, is it going to lower 
worldwide greenhouse gases, the answer was no, because this only 
affects the United States. This is not where the problem is, it is 
in China and India and Mexico, in other places. So I just want to 
say that we are talking about the largest tax increase in the his- 
tory of this country if we were to go through with what they are 
trying to do through regulation that they could not do through leg- 
islation and not get anything for it. That is my question. 

Senator Boxer. OK. Well, there is no question time. We have 2 
minutes, you have gone over by a minute. 

Senator Sessions. Two minutes. 

Senator Sessions. Thank you. Madam Chairman. One of the 
things that we have heard today a good bit is carbon pollution. 
That is sort of a new phrase we are seeing a lot. You might wonder 
why that is happening. I think there is a great deal of unease in 
the pro-global warming community about what the Supreme Court 
is going to do. The Clean Air Act of 1970, I said earlier 1974, it 
was 1970, did not ban CO 2 and did not even consider the possibility 
of global warming, Ms. McCarthy. 

So now the Supreme Court said you should make an 
endangerment finding and you have. And without any explicit, ex- 
press authorization from the elected representatives of the Amer- 
ican people, under this decision you have made, the Environmental 
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Protection Agency can go into any American’s backyard, prohibit 
their barbecue grill, eliminate their lawnmower. You have that 
power. It is one of the greatest expansions of Federal power with- 
out explicit congressional authorization in the history of the Repub- 
lic. You are able to go in any place where any carbon is produced 
and regulate that, because you say it is a pollutant. And the Su- 
preme Court ruled five to four that you should make a formal find- 
ing on that. They have not ratified our decision. And with the alter- 
ing of the predictions and the global warming projections that are 
not coming true, I would hope that they would not allow you to 
have that power, finally, when they finally rule on it. 

So I want to say. Congress has never authorized such an action. 
They would never authorize it today. And you should be really 
careful about the assertion of power that you have. 

I thank the Chair. 

Senator Boxer. Thank you. 

Just for the record, the D.C. Court recently upheld the ruling of 
the Supreme Court. So let’s just stop relitigating something that 
went all the way to the Supreme Court. 

Senator Sessions. It is going back to the Supreme Court. 

Senator Boxer. I don’t want to be interrupted, please. I didn’t in- 
terrupt you. 

Senator Sessions. You used the power of the Chair to dispute 
what I had said. 

Senator Boxer. I did not. 

Senator Sessions. I felt I had a chance to respond. 

Senator Boxer. I will use freedom of speech to correct folks who 
I believe are wrong and I will defend your freedom of speech to do 
the same. Now, let’s be clear. D.C. Court upheld this, period, and 
it is moving forward. And if you don’t act, you are going to be sued. 
And the American people want this done. 

I just looked at the polling. Only 3 percent of younger voters 
don’t believe climate change is happening. You look at Republicans. 
The latest poll I saw said that a vast, well, well over 50 percent 
said that if you are a climate denier, you are out of touch. So I wish 
this committee would find the common ground with the American 
people. Because when you deny you are doing just what people said 
when they said cigarette smoking doesn’t cause any harm. 

A couple of other things, 1980 to 1990, hottest decade on record 
until 1990 to 2000, which became the hottest decade on record, 
until 2000 to 2010, which is now the hottest decade on record. That 
is not me. That is not EPA. That is NOAA. In 2008, the Bush ad- 
ministration used a form of the social cost of carbon on fuel econ- 
omy rules. They used it on air conditioner rules, efficiency rules, 
and frankly, I never heard a peep out of anybody at that time. 

Now, I don’t know why my clock isn’t moving, but it should be 
moving, it should be down to a minute. 

Let me just close with this. We know what happens when the en- 
vironment is thrown under the bus. It is called China. And I am 
going to put into the record today Airpocalypse, Smog Hits Beijing 
at Dangerous Levels. On Thursday residents of Beijing woke up 
with splitting headaches. Bottom line, 1.2 million Chinese died in 
2012 because of air pollution. 
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Now, I will do everything in my power to make sure that this 
Clean Air Act, which passed in this very sacred room, so many 
years ago, in a bipartisan way, that that Clean Air Act is upheld 
and that everything we do is consistent with the law. And this one 
went all the way to the Supreme Court. And the fact of the matter 
is we have to make sure we uphold it. 

Now, that is the end of this panel. What I want to make sure, 
because Senator Vitter is very anxious to have another hearing 
about Mr. Beale. And I am not. 

[The referenced material follows:] 
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‘Airpocalypse’ Smog Hits Beijing at 
Dangerous Levels 

Bv EDWARD WONG 

JANUARY 16, 2014, 4:52 AM 

On Thursday, some residents of Beijing woke up with splitting headaches. A curtain of 
haze had fallen across the city of more than 20 million. It was the first “airpocalypse” of 
the year in the Chinese capital and nearby provinces, and it had come appropriately 
enough one year after a similar event had led to widespread anxiety. 

“How does the smog differ from the apocalypse?” Joe Wong, a comedian from northeast 
China, wrote on his microblog on Wednesday night, when the pollution levels had begun 
surging. “After the apocalypse, you no longer worry about the smog.” 

On Wednesday night, the United States Embassy in Beijing began sending out online 
warnings that the air quality level had gone above 500, the upper limit of the 
measurement scale, and was now “beyond index” (or “crazy bad,” as one embassy 
employee had written on an official embassy Twitter account several years ago.) It 
stayed at that level until Thursday, when it dipped to “hazardous” from “beyond index.” 
Hazardous means an air quality index above 300, at which point the concentration of 
fine particulate matter in the air is many times the exposure limit recommended by the 
World Health Organization. American health officials say a hazardous rating means 
people should avoid venturing outdoors. 

Xinhua, the state news agency, reported that Chinese officials had ordered the closing of 
some highways, and visibility in some parts of Beijing was expected to drop to 500 
meters. The municipal government issued a yellow smog alert at 7 a.m. “The smog is 
forecast to last until Friday morning,” Xinhua reported. 

The four major highways closed were those from Beijing to Shanghai, Daqing to 
Guangzhou, Beijing to Harbin and Beijing to Pinggu. 

The relentless pollution in Chinese cities has had other economic effects. China Daily, an 
official English-language newspaper, reported on Mondavt hat there was a severe drop 
in tourism in Beijing last year, in part because of pollution. From January to November 
in 2013, the city had 4.2 million visitors, down 10.3 percent from the same period in 
2012, China Daily reported, citing statistics from the Beijing Tourism Development 
Commission. 

The report said the commission blamed the pollution, the weak global economy and a 
strong renminbi. 

Some researchers have concluded that air pollution shortens lifespans 
considerably. One recent stud y sai d outdoor air pollution in China contributed to 1.2 
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million premature deaths in 2010. Another study showed that residents in one part of 
northern China had lived five years less on the average than residents in southern China 
because of pollutants from extensive coal burning for winter central heating in the 
north. 

Some well-known online commentators posted photographs on Thursday of the 
invisible Beijing skyline. 

“This is what it looks like outside of my window, severe smog,” wrote Ren Zhiqiang, a 
prominent real estate tycoon, while posting two photos that were little more than 
snapshots of gray. 

One American graduate architecture student, Benjamin Golze, braved the smog to travel 
to the Beijing airport to catch a flight, though flights in northern China are often delayed 
because of smog. Mr. Golze had just spent two-and-a-half weeks in Beijing to study how 
to design an embassy building that can look beautiful while keeping out polluted air. 

The concept is for his master’s thesis project at the University of California, Berkeley. 

“People spend something like 8o percent of their lives indoors,” he said in an interview. 
“At that level, you have to start thinking about the long-term effects of the chronic 
condition.” 

He added that in environments like those of Chinese cities, architects and mechanical 
engineers need to veer away from a traditional idea, especially popular among Western 
engineers, that indoor air is bad and outdoor air is good. Because of that notion, he said, 
many engineers spend time trying to figure out how to alleviate air pollution from 
indoor sources rather than deal with penetration of a building by outdoor pollutants. 

“The idea is a result of the long tradition of glass buildings being totally sealed from the 
outside and toxic materials being used inside and the building not being vented 
properly,” Mr. Golze said. “It takes a conceptual flip to figure out what to do here.” 

Patrick Zuo contributed research. 

httD://sinoSDhere.bloes.nvtimes.com/2014/01/16/airpocalvose-smoe-hits-beiiing-at-dangerous-levels/ 


119 


Senator Vitter. To have a hearing about Mr. Beale. 

Senator Boxer. We had a briefing. He wants a hearing, in addi- 
tion to the briefing, in which he asked 50 questions. It is his right 
to ask that. What I am going to ask you. Administrator McCarthy, 
since no one asked you about that, although it was in the scope of 
hearing, would you please answer the question and take a week to 
do it, what is in place now, we know that this con man is going 
to jail. But what is in place now at the EPA to make sure this 
never happens again? If you would get that to us, the Chairman 
and the Ranking, and members of the committee, in about 2 weeks, 
can you do that? 

Ms. McCarthy. Yes, sure. 

Senator Boxer. And then we will look at whether or not we need 
a hearing. 

I want to thank the panel. It has been a tough morning for you. 
You handled all the questions, I think, with great integrity. Please 
now go back to your normal work and we will call up the second 
panel. And if the second panel can come up very quickly, because 
the caucuses have meetings shortly. 

OK, if everyone could leave, we are going to get going right now. 
Thank you to the first panel. We are getting started. 

And we are going to start with Hon. Bill Ritter. You had a won- 
derful introduction from your Senator, so please, sir, proceed. You 
are the Director of the Center for the New Energy Economy, Colo- 
rado State University. 

STATEMENT OF HON. BILL RITTER, JR., DIRECTOR, CENTER 

FOR THE NEW ENERGY ECONOMY, COLORADO STATE UNI- 
VERSITY 

Mr. Ritter. Thank you. Madam Chairman. I appreciate the op- 
portunity. Ranking Member Vitter, other members of the com- 
mittee, I appreciate the opportunity to be here today and testify be- 
fore the committee regarding the President’s climate action plan, 
but particularly with the work that I do at Colorado State Univer- 
sity that really involves what States are doing around the country 
regarding energy and particularly regarding clean energy. 

I left office in 2011 and founded the Center at Colorado State 
University, so for the past 3 years I have worked with States on 
energy policy. We have developed actually a Web site that tracks 
every piece of advance energy legislation at the State level. There 
were 3,600 separate pieces of energy legislation introduced in State 
houses across America last year; 600 of those were signed into law 
by Governors across the country. 

It is important in this discussion to understand that clean energy 
is on the minds of Governors across the country. There are 220 mil- 
lion Americans who live in a State that has a renewable energy 
standard or renewable energy goal. About 240 million Americans 
that live in a State with an energy efficiency resource standard, 
and a number of Americans similar to that number that live in a 
State with a climate action plan. 

What is really important as well about that is those States in- 
clude both States where there is Democratic leadership and Repub- 
lican leadership. If you just look at sort of the recent past, what 
Republican Governors have done with respect to renewable energy 
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standards or energy efficiency resource standards or just generally 
with the topic, you get a sense that this is a bipartisan sort of coa- 
lescing at the State level. 

Governor Snyder in Michigan just recently announced a plan to 
increase the renewable energy standard in Michigan as well as mix 
with natural gas and try and lessen the amount of coal that there 
will be in Michigan. They import 100 percent of their coal; it is 
about 60 some percent of their fleet. Governor Kasich in Ohio has 
been very good about looking at natural gas regulation as a part 
of his work there. But as well, he has looked to the manufacturing 
association for Ohio and another group called the Advanced Energy 
Economy of Ohio with regard to sort of their input on the renew- 
able energy standard and the energy efficiency resource standard. 

There was a real concerted effort in the United States across the 
States last year to undo the renewable energy standards in dif- 
ferent States and the energy efficiency resource standards, includ- 
ing in Ohio. Every one of those efforts actually wound up failing 
and every one of the States, including those that are under Repub- 
lican leadership, were able to beat back those efforts. So Governor 
Sandoval, actually the Republican Governor in Nevada, expanded 
the renewable energy standard. Governor Brewer in Arizona often 
champions solar as an important part of that State’s growing econ- 
omy. Governor Brownback in Kansas was another, this is another 
State where they did not, they were not able to attack or defeat the 
renewable energy standard. And it was beaten back and really, 
with the support of Governor Brownback with the support of the 
wind industry there. 

Our experience in Colorado is interesting to think about. As Sen- 
ator Udall said, we expanded our renewable energy standard to 30 
percent over the, by 2020, we did it with a rate cap in place to pro- 
tect consumers. But that has created jobs in a significant way, and 
as well, it is interesting to think about Xcel Energy, the major in- 
vestor-owned utility in Colorado, because of the efforts to combine 
both the transition of coal to natural gas as well as a 30 percent 
renewable energy standard, Xcel will reduce their emissions. This 
is a major investor-owned utility, reduce their emissions from 2005 
to 2020 levels by 35 percent. 

It is important to understand that this is all done in conjunction 
with the Federal Government, and why the President’s Federal cli- 
mate action plan is so important. Because it is not just States act- 
ing alone, it is actually a great deal to do with a variety of things, 
including EPA rulemaking where SIPs were required. The Depart- 
ment of Energy, working in concert either with technical assistance 
or with research assistance for States, developing their State en- 
ergy plans, and certainly as utilities, look at the future and under- 
stand that a different business model is probably going to be re- 
quired over the next 10 or 20 or 30 years to have the Federal Gov- 
ernment’s assistance, both from the Department of Energy perspec- 
tive as well as other agencies, and trying to help this very impor- 
tant industry understand how to shift its rate design, its revenue 
model. 

So those are all part of what the Federal Government can do in 
interacting with States. States are a vital part of this Nation’s cli- 
mate action plan. States have shown great success in actually 
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being able to hold rates at a fairly steady rate. In Colorado, for in- 
stance, below the consumer price index increases, below inflation. 
Even with an aggressive renewable energy standard like 30 per- 
cent. And at the same time, show job creation as a result of it. 

So I come here. Madam Chairman, appreciative of the time that 
I have to speak about this and willing to answer any questions. 
Thank you. 

[The prepared statement of Mr. Ritter follows:] 
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Chairman Boxer, Ranking Member Vitter and members ofthe Committee: 

Thank you for the opportunity to speak to you today and to offer my perspective on how 
states are leading the U.S, in implementing dean energy. The Center for the New Energy 
Economy, which I founded in 2011, works directly with governors, legislators, regulators, 
and other decision makers. We provide technical assistance to help states create the 
policies and practices to facilitate America’s transition to a dean-energy economy. Through 
this work, we have developed an insight into trends in state advanced energy policy which 1 
would like to share with you today. 

States lead, but the U.S. lags 

When viewed from an international context, the U.S. is seen as lagging the rest of the 
developed world in a committed approach to deploying clean energy technologies. The 
chart from Lawrence Berkeley National Laboratory shows year end 2012 percentages of 
energy generation from wind energr for developed countries. 



Despite the fact that climate is a global issue, states are leading the U.S. forward. Today, 
220 million Americans live in a state with a Renewable Portfolio Standard {RPS} and 240 
million live in states with a plan to reduce greenhouse gas emissionsL2. When taken in 


' Twenty nine states, Washington D.C. and two territories have Renewable Portfolio Standards. Databajaiof 
St ate Incentives for Renewahles and Efficient-v 
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aggregate, the population of states that have an RPS is equal to the fifth largest country in 
the world. For those states with commitments to reduce greenhouse gas emissions, the 
combined population would be the fourth largest country in the world. As a percentage of 
electricity generated, for 
example, U.S. States assume 
leadership internationally for 
wind generation (see right). 

The American people and their 
state leaders recognize and 
acknowledge the wisdom in 
reducing pollution for myriad 
reasons including economic 
opportunity, public health, and 
reduced risk for the consumer 
as well as the critical issue of 
addre.ssing global climate 
change. 

The state perspective 
In 2013 alone, there were over 3,200 advanced energy bills introduced across the country - 
a volume of legisla tion that illustrates how important clean energy is to state policymakers. 
Of the 3,200 introduced bills, nearly 600 were signed into law by the nation’s Governors. 

My Center built and maintains a state legislative database called the Advanced Energy 
Legislation Tracker, which catalogues and tracks all advanced energy legislation 
introduced around the countiy^. 

One of the noteworthy legislative trends in 2013 was the degree to which states defended 
their RPS policies’*. There were more than 120 RPS-related bills introduced around the 
country this ses.sion. Of those, 26 bills were attempts to dismantle or altogether eliminate 
RPS policies. None of these 26 legislative proposals were successful-’. In fact, the end result 
of the 2013 session was that Colorado, Minnesota, Nevada and Maryland each increased 





^ l\venty five states have Energy Efficiency Resource Standards. 


. Center for the New Energy Economy, www.aeltracker.org 


-> Center for the New Energy Economy. S tate Renewable Portfolio .Standards Hold Steady nr Expand in Z(i1 ^ 
Se-s.-iion. 


5 The following state.s defended their RPS policies against rollback attempts in the 2013 se.s.sion: 

California, Colorado, Connecticut, Hawaii, Kansas, Maryland, Minnesota, Missouri, Montana, North Carolina, 
Ohio, Oregon, Pennsylvania, Texas, Washington, West Virginia, Wisconsin. 
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existing RPS policies. The fact that 26 attempts to rollback standards all failed tliis past year 
speaks to the benefits that these policies have brought to local and state economies. The 
bottom line is that the market for clean energy is larger than it was a year ago. 

State Policy Highlights 

In several states around the country, notable policy efforts are underway. In each of these 
instances, Governors and Legislatures are exercising impressive leadership in addressing 
the changing dynamics of the energy world. Here are a few examples: 

New York - In September, Governor Cuomo announced the creation of a $lBn fund to 
finance clean energy projects. While this fund repi'esents the largest state finance effort. 
Governor Cuomo followed it up with an equally inipressive commitment of $lBn toward 
the NY Sun initiative. This program not only provides a streamlined process for consumers 
to install solar energy and seamlessly finance projects, it also streamlines the permitting 
and approval process for solar installations, greatly reducing costs for solar companies and, 
similarly, for their customers. 

These programs promise to vault New York into a leadership position in solar energy 
installations. 


TstafOHits and Banefite of 
Electric and G»s 
Enei^ ElEclency Plans . 


Massachusetts -Governor Patrick's administration has 
been a shining star on energy issues, fundamentally 
transforming Massachusetts into a national leader during 
his administration. Beginning with the landmark Green 
Communities Act of 2008, renewable energy installations 
have skyrocketed along with high performance building 
standards and most notably, a complete transformation of 
energy efficiency programs in the state. As the figure to 
the left demonstrates, the state's leading suite of energy 
efficiency policies has saved Massachusetts citizens 
nearly $4 Billion dollars and earned the state a number 
one ranking three years in a row from The American 
Council for and Energy Efficient Economy (ACEEE). 


At the end of December, Governor Patrick announced a 
, ™. „ „„ ground breaking grid modernization commitment for 

Massachusetts. All utilities will need to submit a grid modernization plan within six 
months and the Department of Public Utilities will begin to evaluate new utility business 
models that will align the state's public policy objectives with the utility’s earnings on 
investment while planning for a greatly expanded electric vehicle infrastructure. 



Nevada - In 2013, Governor Sandoval signed legislation to shut down the 800 MW Reid- 
Gardner coal plant, ending the state’s commitment to burning coal for electricity. The 
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landmark legislation replaces the generation with a combination of renewable energy, 
natural gas and energy efficiency signaling a shift toward cleaner air, water and a 
strengthened economy for the state, 

Arizona - The Arizona Corporation Commission (ACC) demonstrated a thoughtful 
approach to utility concerns with the state’s growing and thriving solar. The utility claimed 
it was losing revenues from net metering (crediting of customers for power they feed into 
the grid from a solar installation on their home or business) in the state that were critical to 
paying for the utility's infrastructure. Arizona Public Service proposed a monthly fee of $75 
on every solar customer to cover these infrastructure costs. The ACC recognized the need 
to quantify these costs and attribute them to the solar customers, but also were sensitive to 
the economic impact of crippling the growing solar industry in the state. As a compromise, 
the ACC proposed a 70(t/kW/month charge on solar customers ending a contentious and 
divisive debate over the future of solar in the state. 

Ohio - Governor Kasich lead a successful revision to the state's oil and gas regulatory 
structure in 2012 putting in place a set of regulatory reforms in the state statutes that 
represent a responsible regulatory structure that will both allow the industry to thrive and 
grow while protecting the environment for future generations. In 2013, the legislature 
rejected efforts to undermine the state’s energy efficiency and renewable energy 
requirements crediting the standards with saving consumers $300M each year. Two 
industry groups: Advanced Energy Economy Ohio and the Ohio Manufacturers Association 
lead the charge in opposition to undermining the state’s efficiency standard raising 
concerns of the impact on consumers and the economy. 

The Colorado Story 

Colorado represents a state that has truly taken an "all of the above" strategy with an eye 
toward substantially reducing pollution while expanding economic opportunity in the 
state. Colorado is a natural gas producing state and we see natural gas as a critical 
component to reducing greenhouse gas pollution within the electric generation sector. We 
also see a critical role for both energy efficiency and renewable energy as a part of that 
effort, 

As Governor, I signed 57 clean energy bills into law^ including the following policies: 

1. Reformed the Colorado Oil and Gas Commission to remove a statutory requirement 
that the industry have a majority of seats on the commission, expand the 
representation and put in place important regulatory measures to ensure best 
practices in siting and drilling for natural gas. 


^ A list of all clean energy bills signed into law by Governor Ritter http://cnee.colostate.edu /p/new-energv- 
legislation 


Testimony of Governor Bill Ritter, Jr. 

U.S. Senate Environment and Public Works Committee, January 16* 2014 



126 


2. Passed an EERS that makes energy efficiency the best financial investment a utility 
can make, sets goals for demand reductions and allows for bonuses for exceeding 
those goals. 

3. Doubled the voter approved 10% RPS to 20% in 2007 and then tripled it to 30% in 
2010. We did this while maintaining the critical price protections for consumers of 
no more than a 2% impact on rates. 

4. Passed the "Clean Air, Clean Jobs Act" in 2010 which replaced nearly one gigawatt of 
Front Range coal generation with natural gas, efficiency and renewables while 
protecting ratepayers and decreasing harmful emissions of EPA Criteria Pollutants. 

In 2007, 1 issued a Climate Action Plan through executive order that set a goal to reduce 
statewide greenhouse gas emissions to 20% below 2005 levels by 2020. We asked utilities 
to achieve these reductions within their generation fleets. At the time, this was perceived 
by some as a long stretch. Public Service Company of Colorado [PSCO - the Colorado 
subsidiary of Xcel Energy] recently announced that, due primarily to the policies noted 
above, they project a reduction in emissions by 2020 of 35% below 2005 levels from their 
Colorado fleet - greatly exceeding our climate action goal. 

In their 2011 Electric Resource Plan, PSCO Energy stated: "we have proposed to acquire an 
additional 200 MW of wind from the Limon II facility to capture the energy savings benefits 
from that facility" -this request to the Colorado Public Utilities Commission was not made 
because of any RPS requirement, but rather on the grounds of economic and resource 
benefits. 

Again in October of last year, Xcel Energy proposed to the PUC to procure 170 MW of solar 
and 450 MW of wind power strictly on economics, not for compliance with the RPS. The 
CEO of Public Service Company of Colorado, David Eves, told the Denver Business Journal 
"This is the first time that we’ve seen, purely on a price basis, that the solar projects made 
the cut - without considering carbon costs or the need to comply with a renewable energy 
standard - strictly on an economic basis.” 

Perhaps most importantly, Colorado has been able to accomplish this all of this without 
raising rates for consumers. Looking at consumer bills from 2006 to 2011 (chart below], 
consumer rates did not increase relative to the Consumer Price Index. This chart also 
illustrates the exposure to fluctuations in coal and natural gas contracts in consumer rates 
which represents financial risk to the Colorado ratepayer. 

Colorado electricity rates were 19% below the national average when 1 took office and 21% 
below the national average when 1 left office. During that same time, the installed 
renewable energy capacity increased from 200MW to nearly 2,000 MW and is now going to 
more than 2,700 MW. 
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The job creation benefits of these policies are significant In addition to the thousands of 
jobs created in the energy efficiency, renewable and natural gas sectors from these policies, 
we were able to attract one of the world's leading wind turbine manufacturers, Vestas, to 
locate their North American manufacturing headquarters to Colorado. Today, if a Vestas 
turbine is being installed anywhere in America, the blades, nacelles and towers are 
manufactured in Colorado, employing thousands of Colorado workers. 

As policy makers, we do our best with the information available to create sound public 
policy. One can never be certain whether those policies achieved tlieir objective until time 
bears out the results. The Colorado experience points to a tremendous success from both 
an economic and environmental perspective over just an eight-year period. 

Stories like these are being developed in states across the country, ensuring that the U.S, 
will continue its foothold in the global clean energy economy. The Federal Government can 
assist states in scaling policies and advancing technologies and give the U.S. a more 
enviable presence in the global energy market place. 

Future State policy opportunities 

In 2014, 1 see three major policy opportunities for states to continue to lead the country in 
deploying clean energy. 

Implementing the Clean Air Act, Section 111(d) 

Section 1 1 l(dj of the Clean Air Act requires states to develop plans for existing sources of 
non-criteria pollutants for EPA approval (i.e,, a pollutant for which there is no national 
ambient air quality standard, such as CO 2 ).'' These are referred to as "1 ll(d] plans" and 


’ EPA, Region 7, Secti on 11 Ifd) Plans. 
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are similar to State Implementations Plans (SlPs) for criteria pollutants. Arguably one of 
the biggest near term opportunities for states to realize clean energy policy goals is to find 
a pathway for those policies in 111(d) plans submitted to EPA. 

In practice, this would include establishing the right boundaries for compliance. Current 
thinking in the literature offers three possible compliance paths for states under the 
pending EPA rule. Those options are: 1) a performance based standard by plant with no 
flexibility on boundaries, or commonly referred to as "inside the fence line" compliance; 2) 
a performance based standard with flexibility on boundaries, or commonly referred to as 
an “outside the fence line" compliance approach®; and 3) a state-wide budget approach in 
which each state manages reductions among utilities within the state geographic 
boundary.^ 

It is my belief that, "outside the fence line” will enable the greatest innovation and the 
greatest potential for new clean energy markets. Furthermore, this compliance path could 
set the stage for states to adopt Integrated Resource Planning in managing dean and 
conventional resources together rather than in separate resource portfolios as they are 
managed today. 

Which clean technologies will see an incremental market as part of 111(d) planning? What 
legislative changes should states be considering in the 2014 legislative session to allow 
them to consider the broadest options? To the extent that states may need to pass new 
legislation for compliance with the 111(d) rules, waiting until the 2015 session may impose 
too much risk if not enacted given that the final plans will be due to EPA in lune of 2016. 
EPA is expecting to issue a draft rule next June, which is well into and past most state 
legislative sessions In 2014. 

States would be well served to begin planning now, performing the necessary resource and 
portfolio analysis which will be necessary for taking the most appropriate action in 
compliance with Section 111(d). 


s It may be the case that "outside the fence line" compliance includes emissions reductions within a utility 
fleet of plants in order to achieve compliance rather than just the out of compliance plants. This option may 
include both emissions controls within a fleet to bring the average down and/or include non-central plant 
options such as EE, RE, DR, EVs, etc. 

’ M.j. Bradley & Associates. Structuring Power Plant Emissions Standards Under Section lllfdl of the Clean 
Air Act - Standards for Exi.sting Plants . 
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21®' Century Utility Business Models 


Utilities recognize the challenge before them and the increasing role of technology. At the 
heart of this challenge is the current application of a ZO* Century regulatory model for a 
21" Century economy. 

Traditional, volume-based rate 
setting as a means of recovering 
embedded costs of depreciated 
a.ssets is still common. When 
volume-based regulation was put In 
place, however, large-scale 
generation made sense and utility 
load was growing. Today, load is 
declining, productivity is 
increasing, consumers are asking 
for new products and services, and 
we are experiencing a growing 
trend toward distributed power 
sources. 

Put another way, public objectives 
are not in line with the current 
utility revenue model. As a result, 
utilities have seen their credit ratings slip considerably over the last four decades (above). 
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Ultimately, we will need a 21" century utility revenue model that aligns with the 
expectations, desires and capabilities of a 21" century market States are just beginning to 
move in this direction, most recently with great leadership from the Commonwealth of 
MassadUiSStte. This will become an increasingly pressing issue for states, utilities and 
utility regulators. 


Access to Financing 

In late 2011, investment in the dean tech sector surpassed $1 trillion dollars making clear 
the industry has taken root in the global economy, 1“ Yet a tremendous amount of 
investment capital still remains on the sidelines waiting for consistent public policies that 
support dean energy. The current patchwork of state energy policy, financing programs, 
and regulatory structures combine for a complex market for institutional investors seeking 
opportunities. The underlying fabric that allows for scalable investment in the renewable 
energy sector is heavily dependent on access to reliable capital. 


Bloomberg New Energy Finance. Global Trends in Renewable Energy Investm ent in 20 11. 


T estimony of Governor Bil! Ritter, Jr. 

U.S. Senate Environment and Public Works Committee, january 16'b 2014 

8 



130 


In order to take full advantage of America's full renewable energy potential, we must usher 
in a new era of collaboration between state energy policy makers, the finance community 
and program implementers. In the 2013 legislative session alone, there were over 650 bills 
introduced to enable financing (including tax credits) for advanced energy of which nearly 
100 became law. States are trying to unlock financing for clean energy. 

For large scale investments for renewable generation, large capital markets such as Real 
Estate Investment Trusts (REITs) and Master Limited Partnerships (MLPs) are closed to 
renewable energy. As a result, renewable developers rely on tax equity markets which are 
much more limited in scope and scale. Access to these capital markets could further drive 
down the costs of renewable energy onto the grid. 

For the large distributed market for renewable and efficiency retrofits, the Federal 
government can play an important role in providing credit enhancements through 
subordinated debt or loan loss reserves. Furthermore, the investment pool needs 
standardization of program design. By reducing credit risk for private capital and serving 
as a facilitator of consistent program design to attract private capital, costs can be reduced 
for citizens and businesses throughout the nation. 

Closing Remarks 

States continue to lead in the pursuit of a new energy economy for the nation - and in many 
ways that makes sense within our federalist system of government. But there are 
important roles for the Federal Government to ensure American leadership in the 
burgeoning global new energy economy. 

A recent report from Pike Research estimated this global market at $1.2 trillion dollars in 
2011 and growing at a terrific pace. We can be leaders in developing, implementing and 
marketing advanced energy technology to the world or we can buy the technology from 
others. In many ways, this is the choice before you. 

I urge you to choose leadership. 
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Biography 

Bill Ritter, Jr. is director of the Center for the New Energy Economy (CNEE) at Colorado State 
University. The Center launched on February 1, 2011, with Ritter as the founding director. The 
Center employs an assistant director, three senior policy advisors, an executive assistant and a part- 
time student research team. 

The Center works directly with governors, legislators, regulators, planners, policymakers, and other 
decision makers. It provides technical assistance to help officials create the policies and practices to 
facilitate America's transition to a clean-energy economy. 

Ritter is a member of the board of the directors of the Energy Foundation and a senior fellow and 
member of the board of directors of the Advanced Energy Economy Institute. 

Ritter was elected as Colorado's 41st governor in 2006, and built consensus to tackle some of our 
state's biggest challenges. During his four-year term, Ritter established Colorado as a national and 
international leader in clean energy, by building a new energy economy. As a result of that work, 
Colorado created thousands of new jobs and established hundreds of new companies. Ritter 
enacted an aggressive business-development and job-creation agenda, focused on knowledge-based 
industries of the future: energy, aerospace, biosciences, information technology, and tourism. 

Ritter earned his bachelor's degree in political science from Colorado State University (1978) and 
his law degree from the University of Colorado (1981). With his wife jeannie, he operated a food 
distribution and nutrition center in Zambia. He then served as Denver's district attorney from 1993 
to January 2005. 

The Ritters have four children: August, Abe, Sam, and Tally. 
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Responses from Governor Bill Ritter, Jr to questions from 
Senator Barbara Boxer and Senator Jeff Sessions following 
testimony Environment and Public Works Committee Hearing 
titled "Review of the President's Climate Action Plan", January, 
16 , 2014 . 

Questions from Senator Barbara Boxer 

1. Your testimony describes a wide range of actions states are taking to address 
climate change and promote clean energy. Can you describe how the President's 
Climate Action Plan will lead state governments to do more to address climate 
change? 

One of the most significant and immediate actions that states are taking in response to the 
President's Climate Action Plan is preparing for compliance with Section 111(d) of the 
Clean Air Act. As the Climate Action Plan notes “Power plants are the largest concentrated 
source of emissions in the United States, together accounting for roughly one-third of all 
domestic greenhouse gas emissions."^ 

President Obama directed the Environmental Protection Agency (EPA) through 
Presidential Memorandum to develop emissions standards for both new and existing 
power plants. While the new power plan rules under Section 111(b) have been issued, the 
even more critical draft rule for existing plans under Section 111(d) is expected to be 
issued in lune of this year by EPA. State leaders, utilities, planners, air quality regulators 
and policy makers around the country are actively engaged in conversations about 
innovative approaches to meet the new emissions requirements. The discussions include 
expansion of existing regional carbon trading programs; deployment of clean energy 
technologies such as energy efficiency, demand response and distributed generation that 
are "outside the fence line" of central power plants; and fuel switching from coal to natural 
gas fired generation. 

In many ways, this single section of the President's Climate Action plan has catalyzed a new 
phase of policy innovation in the utility industry. 

2. What are some of the critical executive actions the President can take to reduce 
carbon pollution and promote clean energy? 

The Center for the New Energy Economy, which 1 direct, recently released a report titled 
Powering Forward: Presidential and Executive Agency Actions to Drive Clean Energy in 
America which outlines over 200 presidential and executive agency actions for the 


• The President's Climate Action Plan, June 2013. 

httnr//www.whiteliniise.gov/sites/detault/files/image/president27sclim3teactionplaii.pdf 


Responses from Governor Bill Ritter, Jr Environment and Public Works Committee Hearing, "Review of the 
President’s Climate Action Plan”, January, 16, 2014. 


1 



133 


Administration to consider. These are steps that can be taken without action from 
Congress to advance clean energy and reduce carbon pollution in five segments of our 
energy sector: energy efficiency, renewable energy financing, responsible natural gas 
production, 21*^ century utility business models, and alternative fuels and vehicles^. 

What makes this report unusual is the breadth and depth of the recommendations, the fact 
that it was inspired by a meeting convened by the President, and the involvement of more 
than 100 industry C-level executives, non-government organizations, and state officials 
from across the country. Here are a few of the recommendations in the Powering Forward 
report: 

• Leverage the federal government’s buying power: We recommended that the 
President issue even more aggressive goals for the use of Energy Savings Performance 
Contracts (ESPCs) by federal agencies to obtain guaranteed savings at no cost to 
taxpayers. We suggested that ESPCs be applied beyond buildings to other areas of 
potential energy savings. 

• Unleash private capital; One of the more significant actions the White House could 
take to spur more capital investment involves the government's several residential and 
commercial energy efficient mortgage programs. We found that research over the past 
20 years consistently showed that energy efficiency improvements in a home reduce 
the chance that its owners would default or become delinquent on their mortgages. We 
recommended that the Administration substantially increase consumer awareness of 
these programs and their benefits. 

• Modernize our utility regulatory polices: Utility executives told CNEE during the 
development of this report that they see the benefits to their customers from 
incorporating new technologies such as solar and wind power into their systems, but 
state and federal utility regulations are not keeping pace. We recommended that the 
Administration identify and update regulations that have become barriers to the 
significant changes utilities must make to keep up. We also suggested that some of the 
federal government's own power assets could become proving grounds for the new 
policies utilities need to adopt to accommodate more clean energy technologies. 

• Create long-term market certainty with policies informed by full carbon life-cycle 
analysis and full cost accounting. At present, the federal government lacks the tools 
to do a full life-cycle analysis of our energy choices - analyses that count societal costs 
and benefits as well as environmental and economic factors. EPA’s methodology on the 
social cost of carbon is a start and agencies do use life-cycle accounting, but they define 
it differently and it doesn’t yet include all quantifiable benefits and costs. As we know, 
many of the energy prices in the marketplace don’t accurately reflect their true costs. 


2 Powering Forward: Presidential and Executive Agency Actions to Drive Clean Energy in America. Center for the 
New Energy Economy at Colorado State University. January, 2014. www.poweringforwardplan.org 
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from national security to public health. A state of the art method of assessing full costs 
and benefits would allow policy makers to see clearly which of our energy options 
provide the greatest benefit to the country at the lowest cost. 

3. Your testimony describes a wide range of actions states are taking to address 
climate change and promote clean energy. Do many of these state actions have bi- 
partisan support? 

Today, approximately 200 million Americans live in states with Renewable Portfolio 
Standards (RPS) and roughly 220 million live in states with plans to reduce greenhouse gas 
emissions^. 

CNEE maintains an Advanced Energy Legislation Tracker, which enables us to analyze 
trends in state advanced energy policies. For example, we have tracked the degree to which 
state legislatures defended their RPS mandates. In 2013 alone, there were 26 individual 
bills to roll back or dismantle existing portfolio standards. These 26 bills were introduced 
in California, Colorado, Connecticut, Hawaii, Kansas, Maryland, Minnesota, Missouri, 
Montana, North Carolina, Ohio, Oregon, Pennsylvania, Texas, Washington, West Virginia 
and Wisconsin. All of them failed. In fact, three states expanded their RPS in the 2013 
session - Nevada, Colorado and Minnesota.'* 

State legislatures understand the economic and environmental benefits that accrue to their 
state from these policies and have universally acted to keep them in tact or expand them. 

Regional polling data also show strong bi-partisan support for renewable energy in the 
Rocky Mountain West. The annual Colorado College bi-partisan Conservation in the West 
poll found in 2011 that 65% of voters in Colorado, Montana, New Mexico, Wyoming, and 
Utah "would dramatically increase the amount of their state's electricity needs produced by 
renewable sources’’.^ 

National public opinion polls also find strong bi-partisan support for clean energy. A Yale 
Project on Climate Change and Communication survey found that "A large majority of 
Americans (87%, down 5 percentage points since Fail 2012) say the president and the 
Congress should make developing sources of dean energy a "very high" (26%), “high" (32%), 


* Twenty nine states and Washington 0.C. have RPS policies, eight states have RPS goals. Database of State 
Incentives for Renewables and Efficiency. 

http://www.dsireusa.org/documents/summaiymaps/RPS map.pdf 

State Renewable Portfolio Standards Hold Steady or Expand in the 2013 Session. Center for the New Energy 
Economy. July, 2013. http://www.aeltracker.org/graphics/uptoads/2Q13-State-Bv-State-RPS-Analysis.pdf 

5 State of the Rockies Project - Conservation in the West Poll. Colorado College, 2011-2014. 
http://www.color3docolIege.edu/other/stateoftherockies/conseivationinthewe.st/ 


Responses from Governor Bill Ritter, jr Environment and Public Works Committee Hearing, "Review of the 
President's Climate Action Plan”, January, 16, 2014, 


3 



135 


or medium priority (28%). Few say it should be a low priority (12%)."^ 

4. Will the state actions you describe and the actions put forth in President Obama’s 
Climate Actin Plan create Jobs, enhance the country's leadership in clean energy, 
and benefit the U.S. economy? 

Absolutely. My experience promoting a New Energy Economy as governor of Colorado is 
that we were able to create thousands of new jobs, attract new businesses and deploy well 
over two gigawatts of renewable energy without increasing costs for consumers 

Specific to the President’s Climate Action Plan, the World Resources Institute estimates that 
actions by utilities to reduce existing power plant CO 2 emissions as a result of the pending 
EPA rule would cost ~$4 billion /year by 2020 but would avoid $25-$60 billion/per year in 
health care and climate change costs®. 

The Climate Action Plan also reaffirms the administration's focus on increasing appliance 
energy and water efficiency standards. The American Council for and Energy Efficient 
Economy (ACEEE) and the Appliance Standards Awareness Project (ASAP] find that 
consumers could save $26 billion by 2025 with 34 new or updated energy efficiency 
standards, several of which are already under review or approved.® 

The Alliance to Save Energy estimates that another of the President's goals - doubling 
America’s energy productivity by 2035 - will save $327 billion in 2030, including $97 
billion in energy costs for buildings, $139 billion in transportation and $94 billion in 
industry. These savings can be invested much more productively in business expansion and 
jobs, for example. The Alliance estimates that if this goal is achieved, it will add 1.3 million 
jobs, cut the average household’s energy costs by $1,000 each year and increase GDP by as 
much as 2%. These findings are the product of a bipartisan commission formed by the 
Alliance*®. 


* Yale Project on Climate Change Communication. April, 2013. 

http://environinent.yale,edu/climate-comm»nication/article/Cliinate-Policv-Sup nort-April-2013 
' A Blueprint for a New Energy Economy. 

http://wwtv.cnee.coln.state.edU/graphics/upload.s/BliiePrintfoitheNewEnergvEconomyColorado.pdf 

^ World Resources Institute. By the Numbers: The Economic Benefits of a National Climate Action Plan. )une, 
201.3. htt p: //WWW. wri.org/hlog/numbers-economic-benefits-national-dimate-action-plan 

’ACEEE. The Efficiency Boom: Cashing in on the Savings from Appliance Standards. March, 2012, 

httD://www.aceee.org/research-reDoit/al23 

http://www.appliance-standards.org/ 

>“ Alliance to Save Energy. Energy 2030. http://www.a.se.org/pol!cv/energy2030 
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Questions from Senator Jeff Sessions 

1. DoI believe President Obama was correct in saying the temperature around the 
globe is increasing? 

I believe the President is being advised by some of the best scientists in the world. In 
answering this question, however, 1 would like to make what I consider an important 
observation for policy makers at all levels of government. 

I am not a scientist and 1 do not consider it worthwhile to debate climate science with other 
non-scientists. The debate within the science community, as lopsided as it is, is a very 
important part of the scientific process. However, the ongoing arguments between those in 
the lay community are too often exercises in which both sides select the studies that 
support their predetermined conclusions. I see little value in that. 

As governor of Colorado, I believed, and I still believe that for policy makers, climate 
change is a risk management issue. If there is a realistic science-based possibility that 
climate change is underway and that its consequences will be as severe as many scientists 
predict, then I believe that public officials should help society manage the risks. In fact, it is 
our public duty. 

The American people may or may not understand climate science, but they certainly 
understand risk management. We do it every day. Most of us don't expect to get into a 
serious automobile accident, but we take out insurance to mitigate the risk that it might 
happen. The same is true when we insure ourselves against our homes catching fire, or 
against catastrophic medical emergencies. We manage risk every time we buckle our seat 
belts or obey the speed limit. It is part of life. 

But what if 97% of the world’s climate scientists have got it wrong? What if we engage 
diligently in risk management only to find that the climate impacts we anticipated never 
happen? As so many people have pointed out, nearly all of the steps we need to manage 
climate risk - whether it is better energy efficiency or cleaner energy resources or 
opportunities for people to bike to work - are beneficial to our economy, our society, our 
health and the environment, no matter what the future brings. 

So, with all due respect to elected officials and policy makers on both sides of the climate 
debate, 1 believe our time is much better spent managing the risks than continuing to argue 
about the science. 

2. Does extreme weather justify^ the President climate action plan ? 

Again, I believe responsible risk management not only justifies but also requires steps like 
those in the President’s Climate Action Plan, and more. It also justifies action by Congress 
and by the nation at large. 
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3. History suggests that a major energy transition takes 50-60 years. How long should 
we expect it to take for the transition to a clean energy economy? 

Senator Sessions is correct about the historical record for major energy transitions. 
However, the historical record is not an accurate indicator of how long a clean energy 
transition will take or should take today. This is true in part because few if any energy 
transitions in the past have been driven by forces as powerful, pervasive and consequential 
as climate change; or by the population growth we see today; or by our unprecedented 
pace of technology development; or by what some have rightly called the greatest market 
opportunity in history. We’ve seen in the telecommunications industry how rapidly new 
technologies and consumer demand transformed that sector. History may have suggested 
that it would take 50-60 years to transition from the communications systems we had 15 
years ago to the products and services we enjoy today. The same rate of transition is 
possible in the energy sector. 

1 believe a transition in the 2030 to 2050 timeframe is achievable. The National Renewable 
Energy Laboratory led a study in 2012 with a coalition of laboratories and expert 
organizations. They concluded that the U.S. could meet 80% of our electricity demand, each 
hour of the day in every region of the country, from renewable resources by 2050, if we 
modernize the electric grid and adopt enabling policies to realize this potentiaHi. 

And that is the key question. It is not "Can we get there?” but rather "Can we work together 
to get there?" We have the technologies we need; we don’t have to hold our breath waiting 
for technical breakthroughs. What’s holding us up is our political will. So long as our 
political leaders refuse to take other key policy steps to move the transition forward as 
seamlessly and rapidly as possible, getting there will take far longer than it should. A 
carbon price is just one of the market forces that Congress could set in motion to move us 
forward. It is one of many ways to make our energy market work better. There may be 
other policy mechanisms that Congress could enact that have a similar impact as pricing 
carbon. The risk here is that Congress will do nothing and instead allow partisanship, 
gridlock, entrenched special interests or procrastination to hold us back from building a 
clean, efficient and internationally competitive 21st century economy. 


>1 NREL Renewable Electricity Futures Study. httn://wvvw.nrel.gov/analvsis/re futures/ 
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Senator Boxer. Thank you. 

I am going to hand the gavel over to my wing man here, Senator 
Whitehouse, due to other obligations, and he will complete the 
hearing. We are going to now hear from our next panelist. Dr. An- 
drew Dessler, Professor of Atmospheric Sciences, Texas A&M. 

STATEMENT OF ANDREW E. DESSLER, Ph.D., PROFESSOR OF 
ATMOSPHERIC SCIENCES, TEXAS A&M UNIVERSITY 

Mr. Dessler. Thank you. My name is Andrew Dessler, I am a 
professor of Atmospheric Sciences at Texas A&M. 

In my testimony, I will review what I think are the most impor- 
tant conclusions the scientific community has reached in over two 
centuries of work on climate. First, the climate is warming. By this 
I mean that we are presently in the midst of an overall increase 
in the temperature of the lower atmosphere and oceans spanning 
many decades. Second, most of the recent warming is extremely 
likely due to the emissions of carhon dioxide and other greenhouse 
gases by human activities. This is based on several lines of evi- 
dence, including observation of increasing greenhouse gases in our 
atmosphere and understanding of the greenhouse effect and a dem- 
onstration of the enhanced greenhouse gas effect can explain the 
observed warming. 

For simplicity, in the remainder of my testimony I am going to 
refer to this mainstream theory of climate influence as the stand- 
ard model. The standard model in fact can explain just about ev- 
erything we observe in the climate system, both present day and 
during the geologic record. It has also made many successful pre- 
dictions which are the gold standard of science. If you can success- 
fully predict phenomena that are later observed, one can be su- 
premely confident that a theory captures something essential about 
the real world. So as an example, climate scientists predicted in the 
1960s that the stratosphere would cool while the troposphere would 
warm, as a result of increased greenhouse gases. And this was ob- 
served 20 years later. In the 1970s, climate models predicted the 
Arctic would warm faster than the Antarctic. This has also been 
subsequently confirmed. 

The water vapor feedback is another fundamental prediction of 
the standard model that has just recently been observed. This ex- 
plains why the bulk of the scientific community is so confident in 
the standard model. It explains just about everything, and it makes 
many successful predictions. 

Now, you don’t hear about this very often. Because scientists 
don’t like to talk about things we know. I am uninterested in 
things we know; I like things we don’t know. That is research. That 
is things where we can get stuff done. 

And it is also true that obviously, this doesn’t mean our knowl- 
edge is perfect. And this is reflected in uncertainty estimates that 
are provided in the consensus reports. 

Now, a caveat. I said above the standard model explains virtually 
everything, which means there are a small number of observations 
that aren’t necessarily well explained by the standard model, just 
as there are a few heavy smokers who don’t get lung cancer. An 
excellent example of this is the so-called hiatus which has been 
mentioned several times. Slow warming of the surface temperature 
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over the last decade or so. This is frequently presented as an exis- 
tential threat to the standard model. But as I describe below, this 
greatly exaggerates its implications. 

Before I explain why, I think it is worth recognizing that skeptics 
have a track record of overstating the importance of these chal- 
lenges to the standard model. A few years ago, for example, strong 
claims were made about the surface temperature record. It is ar- 
gued that siting issues, for example, a thermometer too close to a 
building meant that the surface record was hopelessly biased. This 
was portrayed as an existential threat to the standard model. 

Subsequent research, however, has resolved this issue. It is now 
clear there was never a threat to the standard model at all. 

So why do I think that the hiatus, the slow warming of the last 
decade, is not much of a threat to the standard model? To begin, 
a lack of a decadal trend in surface temperatures does not mean 
that the warming has stopped. Observations show that heat con- 
tinues to accumulate in the bulk of the ocean, indicating continued 
warming. Also in my written testimony, and in the plot that Sen- 
ator Whitehouse showed, the surface temperature record shows fre- 
quent periods of short cooling, even while it is undergoing a long- 
term warming trend. 

In addition, one of the Senators said the climate models do not 
predict periods of no warming. That is not correct. Climate models 
do predict periods where there is no warming. 

Now, that does not mean that we understand the hiatus per- 
fectly. And I view the hiatus as an opportunity not as an existen- 
tial threat. I think short-term climate variability is an area where 
our understanding could improve and the hiatus will help us to do 
that. Papers are already coming out, on a monthly basis, it seems, 
I suspect that in the next few years, our understanding of this phe- 
nomena will be greatly improved. At that point, I predict that argu- 
ments about the hiatus will disappear just like arguments about 
the surface temperature record have. 

Now, given the success of the standard model, what does it tell 
us about the impacts of future climate change? Before I begin talk- 
ing about this, I think it is worth discussing the value of talking 
about what we know rather than what we don’t know. Focus on 
what is unknown can lead to an inflated sense of uncertainty. For 
example, we don’t know the exact mechanism by which smoking 
cigarettes causes cancer, nor do we know how many cigarettes you 
have to smoke to get cancer, nor can we explain why some heavy 
smokers don’t get cancer while some non-smokers do. Based on 
this, you might conclude that we don’t know much about the im- 
pacts of smoking, but that is wrong. 

So let me just conclude by telling you a few of the certain im- 
pacts of climate change. We know the planet is going to warm. 
That is virtually certain. We know extreme heat events will become 
more frequent. We know the distribution of rainfall will change. 
We know the seas will rise. We know the oceans will become more 
acidic. We can argue about things we don’t know, but those are 
things that are virtually certain. 

Thank you. 

[The prepared statement of Mr. Dossier follows:] 
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What we know about climate change 


Andrew E. Dossier 
Professor of Atmospheric Sciences 
Texas A&M University 

My name is Andrew Dossier and I am a professor of atmospheric sciences at 
Texas A&M University. I have been studying the atmosphere since 1988 and I 
have published in the peer-reviewed literature on climate change, including 
studies of the cloud and water vapor feedbacks and climate sensitivity. In my 
testimony, I will review what I think are the most important conclusions the 
climate scientific community has reached in over two centuries of work. 

Let me begin by describing some important points that we know with high 
confidence — and how that has led me to personally conclude that climate 
change is a clear and present danger. 

1 . The climate is warming. 

By this I mean by this that we are presently in the midst of an overall increase in 
the temperature of the lower atmosphere and ocean spanning many decades. 
This can be seen in Figure 1 , which shows the global average surface 
temperature, and Figure 2, which shows the heat content of the ocean (both 
figures plot anomalies, expressed in degrees Fahrenheit). A mountain of 
ancillary data supports these observations of warming; e.g., satellite 
measurements of the temperature of the lower atmosphere, loss of ice on the 
planet, observations of sea level rise. 
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Fig. 1. Global annual average temperature anomaly in °F; the gray line is the 
annual average and the black line is a smoothed time series. Data are from 
the NASA GISS Surface Temperature Analysis [Hansen et al., 2010], 
downloaded from http://data.giss.nasa.gov/gistemp/. Other analyses show 
nearly identical results. 

2. Most of the recent warming is extremely likely due to emissions of carbon 
dioxide and other greenhouse gases by human activities. 

This conclusion is based on several lines of evidence: 

a. Humans have increased the amount of carbon dioxide in the 
atmosphere from 280 parts per million in 1750 to 400 parts per million today. 
Methane levels have more than doubled over this period, and 
chlorofluorocarbons did not exist in our atmosphere before humans. 

b. The physics of the greenhouse effect is well understood, and it predicts 
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that the increase in greenhouse gases will warm the climate. 



Fig. 2. Ocean temperature anomaly in °F of the entire ocean. Anomalies are 
calculated relative to the 1970-2000 period (data are from Balmaseda et al. 
[2013]). 

c. The actual amount of warming over the last century roughly matches 
what is predicted by the standard model^ of climate. This is shown in Fig. 3. 

d. Reconstructions of paleoclimate data over the last 60 million years 
show that changes in atmospheric carbon dioxide exert a strong control on the 
climate system. 

e. There Is no alternative explanation for the recent warming other than an 
enhanced greenhouse effect due to human activities. 


1 Following particle physics and cosmology. I’ll refer to the mainstream theory of 
climate science as the standard model. A climate model is a single 
computational realization of the physics embodied in this standard model. 
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Figure 3. Global mean surface temperature anomalies from the surface 
thermometer record (gray line), compared with a coupled ocean-atmosphere 
climate model (black line). The model includes natural forcing and human 
greenhouse-gas emissions, aerosols, and ozone depletion. Anomalies are 
measured relative to the 1901-1950 mean. Source; Fig. 3.12 of Dossier and 
Parson [2010], which was an adaptation of Fig. TS.23, Solomon et al. [2007]. 

These points fit into a more general context about how science works. Making 
successful predictions is the gold standard of science. If a theory successfully 
predicts phenomena that are later observed, one can be confident that the theory 
captures something essential about the real world system. The standard model 
has done that. For example, climate scientists predicted in 1967 that the 
stratosphere would cool while the troposphere warmed as a result of increasing 
greenhouse gases. This was observed 20 years later. Climate models predicted 
in the 1970s that the Arctic would warm faster the Antarctic. This has also been 
subsequently confirmed^. 


2 Some of these examples are taken from the 2012 AGU Tyndall Lecture by R. 
Pierrehumbert, http://fallmeeting.agu.org/2012/events/tyndall-lecture-gc43i- 
successful-predictions-video-on-demand/ 
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Figure 4. The spatial distribution of the water vapor feedback (W/m^/K) in 
(top) observations between 2000 and 2010 and (bottom) control runs of 
CMIP3 models. Adapted from Fig. 2 of Dossier [2013]. 


Figure 4 shows the spatial distribution of the water vapor feedback in 
observations and in climate models. The model calculations are fundamentally a 
prediction because they were done before the observations were available. The 
agreement is excellent, and I take from this high confidence in the ability of the 
models to simulate this feedback. And given the importance of this process in 
driving climate change, I take this as a strong validation of the standard mode! 
generally. 


And this is just the tip of the melting iceberg of successful predictions that the 
climate science community has made using the standard model. Other 
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successful predictions include an increase in energy stored in the ocean, 
amplification of heating over land during transient warming, etc. The list goes on 
and on — far too many to catalog here. 

The standard model also explains the paleoclimate record. In the 1980s, my 
colleague Prof. Jerry North was trying to use energy balance models to simulate 
the ice ages and he just couldn't get the model to simulate those cold periods. 
Then, in the 1990s, ice core data showed that carbon dioxide was much lower 
during ice ages. When Prof. North included that reduction of carbon dioxide into 
the model, voila! — he could suddenly simulate the cold temperatures necessary 
to account for the ice ages. 

In addition, there are many occasions where the observations and the standard 
model disagreed, and it turned out that the observations were wrong. For 
example, in the 1980s, paleoclimate reconstructions suggested that the Tropics 
did not cool much during the last Ice Age, while the standard model found that to 
be inconsistent with the land-based data. More recent syntheses, however, have 
shown that the Tropics actually cooled more than previously thought — in good 
agreement with the standard model. 

Another example is the cooling observed in the MSU satellite temperature record 
in the 1990s. The standard model told us that cooling of the troposphere is 
inconsistent with surface temperature increases. But after corrections to the 
satellite data processing were made, they now both show warming. 
Disagreements between this data set and climate models still exist, but ongoing 
studies of the satellite record are uncovering more issues in it [e.g., Po-Chedley 
and Fu, 2012]. I suspect future revisions will bring it into ever-closer agreement 
with the models. 

Thus, we have a standard model of climate science that is capable of explaining 
just about everything. Naturally, there are some things that aren’t necessarily 



146 


explained by the model, just as there’re a few heavy smokers who don't get lung 
cancer. But none of these are fundamental challenges to the standard model. 

An excellent example of a challenge to the standard model is the so-called 
“hiatus" [Trenberth and Fasullo, 2013]: a lack of warming in the surface 
temperature record over the last decade or so. This is frequently presented as 
an existential threat to the standard model, but as I describe below that greatly 
exaggerates its importance. 

To begin, the lack of a decadal trend in surface temperatures does not mean that 
warming has stopped. Figure 2 shows the continued accumulation of heat in the 
bulk of the ocean, which is a clear marker of continued warming. And because 
heat can be stored in places other than at the surface, a lack of surface warming 
for a decade tells you almost nothing about the underlying long-term warming 
trends. 

More quantitatively, Figure 5 shows surface temperature anomalies between 
1970 and 2013. Over this period, the planet warmed rapidly, at a rate of 
3'’F/century. Also plotted on this figure are short-term trends based on endpoints 
that were selected to demonstrate short-term cooling trends. As you can see, it’s 
possible to generate a nearly continuous set of short-term cooling trends, even 
as the climate is experiencing a long-term warming. This would allow someone 
to claim that global warming had stopped or even that the Earth had entered a 
cooling period — even though the climate is rapidly warming! 

As Fig. 5 shows, the problem in very short temperature trends (like a decade) is 
that climate variability such as El Nino cycles completely confounds ones ability 
to see the underlying trend. However, this short-term variability can be removed, 
and, if one does that, then the hiatus essentially disappears [Foster and 
Rahmstorf, 2011; Kosaka and Xie, 2013]. Because of this, I judge that there is 
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virtually no merit to suggestions that the “hiatus” poses a serious challenge to the 
standard model. 



Fig. 5. A plot of monthly and global average surface temperature anomalies 
(°F) from the GISS Surface Temperature Analysis (gray line) along with 
selected negative short-term trend lines (black lines). This figure is inspired 
by SkepticalScience’s escalator plot 
(http://www.skepticalsci8nce.com/graphics.php?g=47) 

Nevertheless, it would be wrong for me to claim that the standard model includes 
a robust understanding of the interaction of ocean circulation, short-term climate 
variability, and long-term global warming. Viewed that way, the “hiatus” is an 
opportunity to refine and improve our understanding of these facets of the 
standard model. Papers are already coming out on this subject [e.g., Kaufmann 
et al., 201 1 : Kosaka and Xie, 2013; Solomon el al., 2010] and I suspect that, in a 
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few years, our understanding of this phenomenon will be greatly improved. 

What about alternative theories? Any theory that wants to compete with the 
standard model has to explain all of the observations that the standard model 
can. Is there any model that can even come close to doing that? 

No. 

And making successful predictions would help convince scientists that the 
alternative theory should be taken seriously. How many successful predictions 
have alternative theories made? 

Zero. 

Based on everything I discussed above, and more, the Working Group I report 
recently released by the IPCC concludes that humans are extremely likely to be 
the cause of most of the warming over the last few decades. Note that this does 
not claim that humans are the ONLY cause, nor does it claim that we are 1 00% 
certain. But given the amount of work that’s gone into studying this and the 
amount of evidence in support of it that has emerged, my view is that this 
statement is, if anything, conservative. 

3. Future warming could be large 

As a consequence of our understanding of the climate system, unchecked 
greenhouse-gas emissions would lead to warming over the 21st century of 4.7- 
8.6°F^ (for the global average). Regionally, on land and in the Arctic, the 
warming is apt to be larger. 


3 Based on an ensemble of RCP8.5 runs. 
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These warmings may not sound like much until you realize that the warming 
since the last ice age — a warming that completely reconfigured the planet — 
was 9°F-14°F (5-8°C). The upper limits of projected warming over the 21®* 
century would therefore herald a literal remaking of the Earth's environment and 
our place within it. 

4. The impacts of this are profound. 

Before I begin talking about impacts, it is worth discussing the value of talking 
about what we know rather than what we don't know. Focusing on what is 
unknown can lead to an incorrect perception of uncertainty. For example, we 
don't know the exact mechanism by which smoking cigarettes causes cancer. 

Nor do we know how many cigarettes you have to smoke to get cancer. Nor can 
we explain why some heavy smokers don't get cancer, while some non-smokers 
do. Based on this, you might conclude that we don't know much about the health 
impacts of smoking. But that's wrong. Despite these unknowns, it is certain that 
smoking increases your risk of health problems. 

In the climate debate, we can argue about what we know or what we don’t know. 
Arguing about what we don’t know can give the impression that we don’t know 
much, even though some impacts are virtually certain. 

The virtually certain impacts include: 

• increasing temperatures 

• more frequent extreme heat events 

• changes in the distribution of rainfall 

• rising seas 

• the oceans becoming more acidic 

In my Judgment, those impacts and their magnitude are, by themselves, sufficient 
to compel us to act now to reduce emissions. 
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And there are a number of impacts that may occur, but are not certain. We may 
see changes in drought intensity and distribution, and increases in flood 
frequency. And we have an expectation that hurricanes will get stronger, 
although their numbers might decrease. And there’s always the risk of a surprise, 
like the Antarctic ozone hole, where some high consequence impact that we 
never anticipated suddenly arises. 

We can argue about these less certain impacts, and scientific research in these 
areas is very active, but they should not distract us from those that are virtually 
certain. 

In conclusion, things are beginning to change rapidly. More and more frequently 
it seems we pass another climate milestone — hottest year of the modern 
temperature record, highest CO 2 in perhaps a million years, etc. Because of 
inertia in the climate system, every year we don’t take action commits us to about 
2% more eventual warming [Allen and Stocker, 2014]. In other words, if we start 
taking appropriate action today, we can limit global warming to 2°C. But, if we 
wait 1 0 years to begin to reduce emissions, then the same level of effort will lead 
to warming of 2.4‘’C. Time is not our friend in this problem. By the time 
everyone agrees we have a problem, it is too late to do much about it. 

The scientific community has been working on understanding the climate system 
for nearly 200 years. In that time, a robust understanding of it has emerged. We 
know the climate is warming. We know that humans are now in the driver’s seat 
of the climate system. We know that, over the next century, if nothing is done to 
rein in emissions, temperatures will likely increase enough to profoundly change 
the planet. I wish this weren’t true, but it is what the science tells us. 
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Senator Whitehouse [presiding]. Thank you very much, Dr. 
Dessler. 

Dr. Lashof, please. 

STATEMENT OF DANIEL A. LASHOF, Ph.D., DIRECTOR, CLI- 
MATE AND CLEAN AIR PROGRAM, NATURAL RESOURCES DE- 
FENSE COUNCIL 

Mr. Lashof. Thank you, Mr. Chairman and members of the com- 
mittee, for the opportunity to appear here today. I want to thank 
you. Senator Whitehouse, for your work with Senator Boxer and in 
the Senate Climate Task Force. 

Senator Whitehouse. One day I am bipartisan, 1 day. 

Mr. Lashof. So I appreciate that. Actually what I wanted to say 
is that it does sadden me, actually, that there are no Republicans 
on that task force. I have appeared before this committee several 
times over the years, before both Republican and Democratic chair- 
men. And it has never been as partisan as it is today. CO 2 mol- 
ecules in the atmosphere trap heat. They don’t have party affili- 
ations. It is physics and chemistry, not partisanship, that should 
be informing the policy that we adopt. 

Let me turn to the President’s climate plan, because I think it 
is really a critical step forward. It will put us on the right track 
to cut dangerous pollution that threatens our health and well- 
being. It will help communities across the country prepare for more 
frequent and intense inclement weather. And it will position the 
United States to provide the leadership that the world needs on 
this issue. 

The central pillar of this plan is a set of standards under existing 
law, authorized by previous Congresses in the Clean Air Act and 
other legislation that if implemented ambitiously, can achieve a 
total reduction in greenhouse gas emissions of 127 percent below 
2005 levels by 2020, which is the goal the President has set for the 
United States. It can do that through four major areas of action. 
First, power plants are the largest source of carbon pollution in the 
United States. They are responsible for 40 percent of our CO 2 emis- 
sions. 

And as Administrator McCarthy discussed, EPA’s proposed car- 
bon pollution standards for future power plants, that proposal is 
based on a careful review of industrial experience with large scale 
carbon capture technologies. 

Now, some have argued that the Energy Policy Act, and we 
heard this argument today, prevents EPA from setting standards 
based on CCS because there have been some Government-funded 
CCS projects. That is incorrect. The Energy Policy Act said that 
EPA cannot base its standard solely on projects that were funded 
by the Government. And EPA hasn’t done that. It has based its 
proposal on a wide variety of data. 

Just think about the proposition here. If the interpretation that 
says because the Government has supported some projects that use 
CCS means EPA can’t base standards on CCS, it would be an ab- 
surd situation where the Government is investing hundreds of mil- 
lions of dollars in advanced technology and then we are not allowed 
to use that technology to improve the environment. That would not 
make any sense. So we should not do that. 
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But equally important, neither Government nor private forecasts 
actually anticipate the construction of any new coal plants in the 
United States, whether or not carhon pollution standards are es- 
tablished. So in fact, the biggest opportunity to reduce U.S. carbon 
emissions over the next decade is to set standards for our existing 
fleet of some 1,500 coal-fired power plants around the country. EPA 
is scheduled to do that in June. 

NRDC’s studies of a particular proposal that we offered about 
how to do that shows that we can actually get big carbon reduc- 
tions at very low cost. The flexible system-wide approach that we 
have proposed could reduce emissions by 23 to 30 percent below 
2012 levels in 2020, while producing $30 billion to $55 billion in 
net economic benefits or more. 

So that is a very cost effective measure that we should move for- 
ward with. 

Second, the Administration needs to do more to reduce emissions 
of methane, particularly from the oil and gas industry. Third, an- 
other key initiative is phasing down the use of HFCs, both domesti- 
cally and internationally. HFCs are hundreds of thousands of times 
more powerful on a pound for pound basis than carbon dioxide. The 
U.S. has joined with other countries, including Mexico and Canada, 
to propose a global phase-down. The President recently reached an 
agreement with the president of China, committing both countries 
to such a phase-down. So that is an example of how U.S. leadership 
can in fact achieve global action on a very important pollutant. 

Fourth and finally, we need further action to address the trans- 
portation sector, which is the second largest source after power 
plants. Building on the successful fuel efficiency standards which 
have been mentioned today, the priority for EPA now is to set 
stronger standards for freight trucks. And by doing so, the emis- 
sions of freight trucks could be reduced by roughly 45 percent by 
2025 for new trucks, compared with if we continue to use 2010 
technology. 

So in conclusion, carbon dioxide emissions have actually declined 
over the last 5 years as we use energy more efficiently and shift 
toward cleaner fuels, putting the 17 percent reduction target within 
reach. And we can achieve that goal through cost-effective stand- 
ards to reduce CO 2 , methane, HFCs from power plants and other 
large sources. Doing that will create new markets for technological 
ingenuity and will put the U.S. on track to the much deeper emis- 
sions reductions needed for forestall out of control climate disrup- 
tion and protect our health and the future our children inherit. 
Thank you. 

[The prepared statement of Mr. Lashof follows:] 



155 


TESTIMONY OF DANIEL A. LASHOF, Ph.D. 

DIRECTOR, CLIMATE AND CLEAN AIR PROGRAM, 
NATURAL RESOURCES DEFENSE COUNCIL 

HEARING ON 

“THE PRESIDENT’S CLIMATE ACTION PLAN” 

BEFORE THE COMMITTEE ON ENVIRONMENT & PUBLIC WORKS 

U.S. SENATE 
JANUARY 16,2014 


Chairman Boxer and members of the Committee, thank you for inviting me to present 
NRDC’s views on federal efforts to address climate change under the President’s Climate Action 
Plan. 

We have an obligation to protect our children and future generations from the effects of 
climate change by reducing emissions of carbon dioxide and other heat-trapping pollutants and 
by taking sensible steps to prepare for changes in climate that are no longer avoidable. Acting 
responsibly at home is also a prerequisite for the indispensable leadership that only the United 
States can provide internationally. 


1 
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President Obama’s historic Climate Action Plan will set us on the right track to cut 
dangerous pollution that threatens our health and well-being. It will help communities across the 
country prepare for more frequent and intense extreme weather, such as heat waves, heavy 
precipitation, drought, coastal flooding, and wildfires. And it will position the United States to 
provide the leadership the world needs. 

The year 2012 was the hottest on record in the continental United States.' Severe drought 
destroyed livestock and livelihoods across the Southwest. Wildfires charred 9.3 million acres of 
forest.^ Storm surges amplified by higher sea levels ravaged coastal communities in the East. 
Overall, extreme weather cost the U.S. economy $140 billion,^ of which the federal 
government’s share amounted to $96 billion. That’s about $1,100 per taxpayer and more than it 
spent on education or transportation."' These staggering sums give us a sense of the cost of 
inaction. Indeed, they make it clear that inaction is not a responsible option. 

The centerpiece of the Climate Action Plan is a set of actions under existing federal laws 
by the Environmental Protection Agency (EPA), the Department of Energy (DOE) and other 
agencies to curb heat-trapping pollution and cut energy waste in order to cut total economy-wide 


' National Oceanic and Atmospheric Administration (NOAA) and the National Climactic Data Center, See 
http://www.ncdc.noaa.gov/billions/events. 

^ United States Department of Agriculture: USDA Forest Service Update, March 2013, Wildfires of2012 
‘ National Oceanic and Atmospheric Administration (NOAA) and the National Climactic Data Center, See 
http://www.ncdc.noaa.gov/billions/events. 

Dan Lashof and Andy Stevenson. Who Pays for Climate Change? U.S. Ta.\payers Outspend Private Insurers 
Three-to-One to Cover Climate Disruption Costs, published by NRDC, May 2013, available at: 
http://www.nrdc.org/globalwarming/files/taxpayer-climate-costs-lP.pdf. 
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U.S. greenhouse gas emissions 17% from 2005 levels by 2020.^ President Obama committed to 
this benchmark during his first term in office, and reaffirmed it with the announcement of the 
Climate Action Plan. Other elements of the plan are to prepare for changes in climate that are no 
longer preventable by supporting community-based preparedness, resilience planning and 
investment, and developing bilateral and multilateral agreements to reduce climate change 
pollution worldwide. My testimony focuses primarily on the pollution reduction component of 
the Climate Action Plan. 

To achieve the objectives of the Climate Action Plan the administration will need to take 
ambitious steps using all the tools at its disposal under current law to reduce carbon dioxide, 
methane and HFC pollution from major sources. The World Resources Institute (WRI) has 
identified a “go-getter” scenario in which the administration pursues reductions with the “highest 
ambition achievable without new congressional action.”'’ WRI’s analysis shows that meeting the 
17% economy-wide emission reduction target will require significant cuts from the largest 
sources of heat-trapping pollution, particularly: carbon dioxide from power plants, methane from 
natural gas and oil extraction, and the use of hydrofluourocarbons (MFCs) in industrial and 
consumer applications. Further carbon dioxide emission reductions from the transportation 
sector, where the Obama Administration has already made important progress, will also play a 
role in reaching the 17% reduction goal. 


^ The President’s Climate Action Plan, June 2013, available at: 
http://www.whitehouse.gov/sites/default/files/iiitage/president27sclimateactionplan.pdf. 

® Nicholas Bianco, Franz Litz, Kristin Meek, and Rebecca Gasper. Can The U.S. Get There From Here?, published 
by the World Resources Institute, February 2013, available at: http://www.wri.org/publication/can-us-get-there-here. 
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Carbon Dioxide Emissions from Power Plants. Power plants in the United States 
release about 2.2 billion tons of carbon pollution each year.’ This accounts for 40% of the 
nation’s total carbon footprint, more than any other industry. Currently, power plants operate 
under federal limits on how much arsenic, mercury and soot they can release, but there are no 
national limits on dangerous carbon pollution. That’s wrong and it needs to change. 

The U.S. Supreme Court ruled in 2007* and again in 201 1 that the Clean Air Act 
authorizes EPA to set sensible safeguards for carbon dioxide and other greenhouse gas pollutants 
to protect public health and welfare.’ Following the law and the president’s directive, EPA took 
an important step forward to carry out the Climate Action Plan when Administrator Gina 
McCarthy announced EPA’s proposal under the Clean Air Act to set federal limits on carbon 
pollution from future power plants in September last year. That proposal is now open for public 
comment, following its publication in the Federal Register last week. 


’ U.S. Energy Information Administration. 

’ Massachusetts v. EPA, 549 U.S. 497 (2007). Massachusetts directly concerned carbon pollution from motor 
vehicles. In a companion case stemming out of a 2006 EPA decision refusing to issue standards for C02 from 
power plants, the U.S, Court of Appeals for the District of Columbia Circuit directed EPA to take action on power 
plants in light of the Massachusetts decision. State of New York et al. v. EPA, No. 06-1322 (Order, Sept. 24, 2007). 
In 201 1 the parties reached a settlement agreement in the New York case with a schedule for EPA to act on C02 
standards for both new and existing power plants, www.eoa.govvairgualitvvcps/settleinent .htitil. 

’ In 201 1 the Supreme Court confirmed EPA’s responsibility to address carbon pollution from power plants under 
Section 1 U in another climate change case, American Electric Power vs. Connecticut, 1 3 1 S.Ct. 2527 (20 1 1 ). 
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In setting carbon pollution standards, EPA is continuing to do the job of protecting public 
health and welfare for which it was created more than 40 years ago by a bipartisan Congress. 
EPA’s proposal signals that the era of unlimited carbon pollution is drawing to a close. The 
proposed standards for new coal plants are based on carbon capture and storage (CCS) 
technology that is now available and ready for use. EPA has proposed a standard that a system 
of partial carbon capture can easily achieve. Contrary to claims by naysayers, EPA has a wealth 
of data showing that CCS has been adequately demonstrated by experience in a variety of 
applications, including the Boundary Dam plant in Canada, which is designed to outperform the 
standard. The Kemper plant under construction in Georgia would also meet EPA’s proposed 
standard, providing corroboration of its feasibility. 

Electricity from new coal plants — with or without CCS — is considerably more expensive 
than energy efficiency or electricity supplied by new wind or natural gas combined cycle 
(NGCC) power plants. As a result, other than completion of a few plants already under 
construction, neither government nor industry forecasts anticipate construction of any new coal 
plants in the United States, whether or not carbon pollution standards are established. 
Nevertheless, EPA notes that there may be a few instances where despite these basic economics 
companies choose to build something other than the lowest-cost options. In that case, EPA 
estimates that the cost of power from a coal plant equipped with partial CCS would range from 
$92 to $ 1 1 0 per Megawatt-hour (MWh), which is comparable to the range for other non-NGCC 
baseload options of $80 to $130 per MWh. Thus, EPA concluded that the costs of CCS are 
consistent with the costs of other low-carbon baseload options, and that requiring any new coal 
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plants to meet the standard would not result in significant increases in electricity prices for 
consumers.'® 

EPA has also announced a schedule for development of guidelines to control carbon 
pollution from existing power plants, in cooperation with state clean air officials. EPA is 
conducting an extensive outreach process to provide ample opportunity for all voices to make 
their views known, ensuring that EPA considers perspectives from the full range of stakeholders. 
There will be a further opportunity for everyone to comment on EPA’s proposed guidelines after 
they are proposed this June. 

NRDC has proposed one option for how such standards could be designed and NRDC’s 
analysis of this approach, using the same power sector model employed by EPA and many power 
companies, demonstrates that it is feasible to achieve significant emission reductions in carbon 
dioxide pollution from power plants with benefits for Americans that would far outweigh the 
modest costs of compliance. In its updated analysis of this proposal, NRDC demonstrated that 
by implementing guidelines that would permit compliance using a range of power system 
resources, states could reduce power sector carbon pollution by 23 to 30 percent from 2012 
levels in 2020, with net benefits of $30 to $55 billion.' ' 


EPA, Regulatory Impact Analysis: Proposed Standards of Performance for GHG Emissions for New EGUs - Sept 
20, 2013, available here: http://www2.epa.gOv/sites/production/files/20i3-09/documents/20130920proposalria.pdf. 

" Dan Lashof, Even Bigger Reductions, Even Lower Costs, available at: 

hilD://.svvitchboai'd.nrclc.org-'bloi:5/dlashot7evcii biugcr carbon reduciion.s.litml . and NRDC preliminary results of 
updated analysis. See 

http://switchboard.nrdc.org/blogs/dlashof/NRDC%20Carbon%20Pollution%20Standards%20UPDATED%20ANAL 

YSIS%20BPC%20Workshop%20Dec%2020I3%20RevLpdf. 
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It is critical that EPA carry out its responsibilities under the Clean Air Act and the 
Supreme Court’s two climate change decisions. NRDC strongly opposes any efforts to repeal its 
Clean Air Act authority to set standards for carbon pollution, a view shared by two-thirds of 
registered voters nationwide according to a poll conducted by Hart Research and Chesapeake 
Beach Consulting in July, 2013.'^ Most recently. Chairman Whitfield and Senator Manchin have 
introduced a bill that would repeal EPA’s authority to carry out carbon pollution standards for 
existing power plants and would allow the power sector to dictate the standards that could be 
adopted for new coal plants. This legislation would harm Americans by allowing unlimited 
excess carbon pollution from power plants for decades; pollution that would stay in the air for 
centuries, disrupting the climate we depend on to thrive as a modem civilization. Ironically, the 
legislation would not improve the lot of coal producers or communities in coal country. Rather, 
it would destroy the interest of U.S. power companies in seriously considering carbon capture 
and storage systems - the one technology that could provide a pathway for more sustainable use 
of coal. The Senate should reject any legislation that would weaken the Clean Air Act or prevent 
EPA from carrying out the president’s Climate Action Plan. 

Another poorly-considered effort to block EPA from doing its job is the argument, set 
forth in a letter from four members of the House of Representatives, that the Energy Policy Act 
of 2005 prevents EPA from setting standards based on CCS because several CCS coal projects 
received government funding. This is an incorrect interpretation of the language, and EPA’s 
proposal is in full compliance with the EPAct provision. The 2005 EPAct says that EPA cannot 


Hart Research Associates and Chesapeake Beach Consulting, Key Findings From Survey on Carbon 
Pollution and Climate Change, July 15, 2013. Available at htiD:/J’doc-s.nrdc.oriJ.'air/nies/a!i' 1 307 1 80 1 a.p df 
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determine that a technology is adequately demonstrated under the Clean Air Act "solely" because 
the technology was used at projects that have received some government funding. What that 
means is that if a government-funded project is the only evidence EPA has that a technology is 
viable, EPA cannot set a standard based just on those projects. EPA’s conclusion that CCS is 
adequately demonstrated is based on a number of factors, including the following: 

• Experience with large-scale industrial carbon capture going back to the 1 930s and large- 
scale experience with transporting and injecting carbon going back to the 1 970s; 

• Studies by DOE and others demonstrating that the technologies are fully applicable to the 
power sector; and 

• Several projects that are now moving forward that include the use of CCS,'^ 

The fact that some projects have been supported by government funding does not 
undermine EPA’s assessment that the industry has confidence this technology will work in real- 
world plants, and does nothing to weaken the grounds upon which EPA developed its proposed 
standard. As these projects go online, they will provide corroboration of the soundness of EPA’s 
“adequately demonstrated” determination, which rests on other evidence. 

Methane Emissions from the Oil and Natural Gas Industry. Emissions of methane 
take place today in the oil and gas sector when natural gas is accidentally leaked or intentionally 
vented into the air. The chief component of natural gas is methane, which is a highly potent 
heat-trapping pollutant, at least 34 times more potent than carbon dioxide, on a pound for pound 

EPA, Regulatory Impact Analysis: Proposed Standards of Performance for GHG Emissions for New EGUs - Sept 
20, 2013, available at: http://www2.epa.gOv/sites/production/files/20i3-09/documents/20130920proposairia.pdf. 
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basis. Moreover, natural gas is composed of a number of other harmful pollutants which 
threaten public health, including volatile organic compounds (VOCs) that cause ground-level 
smog and hazardous air pollutants (HAPs). 

Emissions control technologies and associated practices to significantly limit such 
pollution exist today, have been tried and tested, and are being used by some oil and gas 
producers in the field already'"*. These are cost-effective and often profitable, and can generate 
value for the broader economy by reducing the waste of a valuable resource.'* But voluntary 
implementation of these profitable measures has not occurred comprehensively across the 
industry. Hence, it is important to establish emission control standards that will help to ensure 
environmental and community safety, while generating economic value. The recently-established 
EPA New Source Performance Standards and National Emission Standards for Hazardous Air 
Pollutants for the oil and gas industry'® are an important first step in the right direction. A recent 
study led by researchers from the University of Texas confirms that methane emissions from the 
oil and gas industry are significant, but that control measures such as those required in some 
cases by these standards can be very effective at reducing these emissions. However, the current 


Susan Harvey, Vignesh Gowrishankar and Thomas Singer, Leaking Profits: The U.S, Oil and Oas Industry Can 
Reduce Pollution, Conserve Resources, and Make Money by Preventing Methane Waste, published by NRDC, April 
2012, available at http://www.nrdc.org/energy/leaking-profits.asp. 

"Id 

EPA, 40 CFR Parts 60 and 63, Oil and Natural Gas Sector: New Source Performance Standards and National 
Emission Standards for Hazardous Air Pollutants Reviews: Final Rule, Federal Register, Vol. 77, No. 159, August 
16, 2012, Page 49490-49600. 
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standards are limited to natural gas wells and don’t address methane emissions directly. Much 
greater emission reductions can be achieved with more comprehensive and direct regulations. 

Pursuant to the Climate Action Plan, the Administration will develop an interagency 
methane strategy that coordinates government action to analyze emissions data, and identify, 
improve and implement best practices to reduce methane emissions, in collaboration with other 
sectors of the economy. Specifically, NRDC urges EPA to use its authority under Section 1 1 1 of 
the Clean Air Act to establish standards that require reductions in methane pollution from new 
and existing sources in the oil and gas industry. This includes establishing standards that 
specifically regulate methane emissions and cover (i) existing equipment, in addition to new and 
modified ones; (ii) all types of wells from which natural gas can be produced; and (iii) sources of 
methane emissions across the entire natural gas supply chain. Such standards will help protect 
the air we breathe, reduce global warming pollution and prevent the waste of a valuable energy 
commodity. 

The Use and Emission of HFCs. Another key initiative of the Climate Action Plan is 
phasing down the production and use of HFCs both domestically and internationally. Pound for 
pound, HFCs are hundreds to thousands of times more efficient at trapping heat than carbon 
dioxide. The U.S. has already joined Mexico and Canada to propose a global HFC phase-down 
under the Montreal Protocol and has been party to bilateral and multilateral discussions on 
proposals to manage HFCs. In a breakthrough in June and September, President Obama reached 
important agreements with Chinese President Xi committing both countries to phasing down 
HFCs under the Montreal Protocol. The leaders of the G-20 agreed to similar steps on HFCs in 
September, and more than 1 10 governments have endorsed negotiating an HFC agreement. 
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EPA’s analysis of the global benefits of phasing down MFCs shows that the opportunity 
is considerable — more than 90 billion tons of C02-equivalent emissions could be avoided by 
2050, equaling more than two year’s current worldwide emissions of all forms of heat-trapping 
pollution'’. EPA has also concluded that less climate-destructive alternatives are available and 
that there are reasonable phase-down trajectories that could reduce HFC consumption in the U.S. 
in accordance with schedules proposed during international negotiations. 

The President’s climate plan directs EPA to cut HFCs in the U.S. using the Clean Air 
Act’s “significant new alternatives program” (SNAP), by identifying and approving climate- 
friendly chemicals while prohibiting certain uses of the most harmful HFCs. NRDC has 
petitioned EPA to act quickly on some of the biggest opportunities to reduce HFC use. For 
example, it is time for EPA to end the use of HFC- 1 34a in new car air conditioners. HFC- 1 34a 
is 1300 times more powerful in trapping heat than carbon dioxide. It can be replaced with an 
EPA-approved coolant called HFO- 1 234yf, which does 1/325* as much climate damage (its 
potency is Just 4 times that of carbon dioxide). Similar opportunities to move to climate- 
friendlier alternatives exist in commercial refrigeration and a range of other consumer goods. 
Leadership here at home, and bilaterally with China, will bring big dividends in the Montreal 
Protocol negotiations. 


Benefits of Addressing HFCs Under the Montreal Protocol, EPA, June 2013, available at: 
http://www.epa.gov/ozone/downloads/Benefits_of_Addressing_HFCs_Under_the_Montreal_ProtocoL6-2I- 
2013.pdf. 
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Carbon Dioxide Emissions from Vehicles. The transportation sector accounts for 
roughly one-third of national carbon dioxide emissions, and is the second largest emitter behind 
power plants. In its first term, the Obama Administration finalized clean car and fuel-efficiency 
standards for light-duty vehicles and the first-ever fuel-efficiency standards for heavy-duty 
vehicles.'* This standard built on the success of the Administration’s previous standards for cars 
and light-duty trucks, and will reduce carbon pollution, address climate change and strengthen 
the economy. Combined, the Administration’s standards will cut carbon emissions from new 
cars and light trucks in half by 2025, reducing carbon dioxide emissions by 6 billion metric 
tonnes over the life of the program — more than the total amount of carbon dioxide emitted in the 
U.S. in 2010. Still, to reach the goal specified in the Climate Action Plan, we must continue to 
clean up the transportation sector with a special focus in the near term on emissions from freight 
trucks. 

To achieve the necessary long-term reductions in carbon pollution from the transportation 
sector, the Administration must expand on its successes and continue the progress set in motion 
in the first term. Freight trucks are the fastest growing source of carbon pollution in the 
transportation sector. Without tighter standards, the EIA projects that on-road freight trucks will 
increase carbon dioxide emissions at an average rate of 1 .2 percent per year between 2011 and 
2040. 

'* See Environmental Protection Agency and National Highway Traffic Safety Administration, “2017 and Later 
Model Year Light-Duty Vehicle Greenhouse Gas Emissions and Corporate Average Fuel Economy Standards”, 77 
FR 62624, October 15, 2012, and Environmental Protection Agency and National Highway Traffic Safety 
Administration, “Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and Heavy-Duty 
Engines and Vehicles”, 76 FR 57106, September 15, 201 1. 
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Action under the President’s Climate Action Plan will put heavy-duty vehicles, including 
freight trucks, on a cleaner road into the future, with lower fuel consumption that will save 
drivers money while cutting carbon pollution. The Administration is preparing to release the 
second phase of the heavy-duty truck fuel efficiency standards as an integral component of the 
Climate Action Plan. Based on analysis by the National Academies of Science,''^ known cost- 
effective technologies can achieve fuel consumption and carbon pollution reductions of 5 percent 
per year, a rate similar to that being achieved with cars and light trucks. A recent NAS report 
stated, 

“The fuel-saving technologies that are already available on the market generally result in 
increased vehicle cost, and purchasers must weigh the additional cost against the fuel 
savings that will accrue. In most cases, market penetration is low at this time. Most fuel 
saving technologies that are under development will also result in increased vehicle cost, 
and in some cases, the cost increases will be substantial. As a result, many technologies 
may struggle to achieve market acceptance, despite the sometimes substantial fuel 
savings, unless driven by regulation or by higher fuel prices.”^” 

Under strong standards, new trucks in 2025 could consume roughly 40 percent less fuel than the 
average 2010 truck. With these improvements, oil consumption from the on-road U.S. trucking 


’’National Research Council. Technologies and Approaches to Reducing the Fuel Consumption of Medium- and 
Heavy-Duty Vehicles . Washington, DC: The National Academies Press, 2010. 

-’‘Id 
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fleet would be cut by I million barrels per day in 2030, reducing C02 emissions by about 200 
million tons per year, relative to what would occur if truck technology did not improve.^' 


Conclusion. U.S. emissions of carbon dioxide and other heat-trapping pollutants have 
decreased significantly during the last five years as our use of energy has become more efficient 
and as we have shifted our energy mix toward cleaner fuels. As a result, the United States’ 
commitment to reduce our annual contribution to global warming pollution by 17 percent by 
2020 is within reach. Provided that Congress does not prevent EPA and other agencies from 
doing their jobs, and provided that those agencies are ambitious in implementing the President’s 
Climate Action Plan, we can build on the progress to date and achieve this goal through cost 
effective standards to reduce carbon dioxide emissions from power plants and vehicles, methane 
emissions from oil and gas operations, and HFC emissions from the chemical and consumer 
products industries. Doing so will create new markets for technological ingenuity and will put 
the United States on track to the much deeper emission reductions needed to forestall out-of- 
control climate disruption and protect our health and the future our children inherit. 

Thank you. 


American Council for Energy-Efficient Economy (ACEEE), “Further Fuel Efficiency Gains for Heavy-Duty 


Vehicies”, September 25, 2013. Available at lUI iy/.-'aceee-oredac t-si ieet/heavv-duTv-fuei-ferfidencv . 
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Senator Whitehouse. Thank you very much, Dr. Lashof. 

Our next witness is Dr. Curry. 

STATEMENT OF JUDITH A. CURRY, Ph.D., PROFESSOR AND 

CHAIR, SCHOOL OF EARTH AND ATMOSPHERIC SCIENCES, 

GEORGIA INSTITUTE OF TECHNOLOGY 

Ms. Curry. I would like to thank the committee for the oppor- 
tunity to present testimony this morning. I am chair of the School 
of Earth and Atmospheric Sciences at the Georgia Institute of 
Technology. I have devoted 30 years to conducting research on top- 
ics including climate of the Arctic, the role of clouds and aerosols 
in the climate system and the climate dynamics of extreme weather 
events. 

The premise of the President’s climate action plan is that there 
is an overwhelming judgment of science that anthropogenic global 
warming is already producing devastating impacts. Anthropogenic 
greenhouse warming is a theory whose basic mechanism is well un- 
derstood, but whose magnitude is highly uncertain. Multiple lines 
of evidence presented in the IPCC Fifth Assessment Report sug- 
gests that the case for anthropogenic warming is now weaker than 
in 2007, when the Fourth Assessment Report was published. 

My written testimony documented the following evidence. For 
the past 16 years, there has been no significant increase in global 
average surface temperature. There is a growing discrepancy be- 
tween observations and climate model projections. Observations 
since 2011 have fallen below the 90 percent envelope of climate 
model projections. 

The IPCC does not have a convincing or competent explanation 
for this hiatus in warming. There is growing evidence of decreased 
climate sensitivity to atmospheric carbon dioxide concentrations. 
And based on expert judgment in light of this evidence, the IPCC 
Fifth Assessment Report lowered its surface temperature projection 
relative to the model projections for the period 2016 to 2036. 

The growing evidence that climate models are too sensitive to 
CO 2 has implications for the attribution of late 20th century warm- 
ing and projections of 21st century climate change. Sensitivity of 
the climate to carbon dioxide and the level of uncertainty in its 
value is a key input into the economic models that drive cost ben- 
efit analyses, including estimates of the social costs of carbon. 

If the recent hiatus in warming is caused by natural variability, 
then this raises a question as to what extent the warming between 
1975 and 2000 can also be explained by natural climate variability. 
In a recent journal publication, I provided a rationale for projecting 
the hiatus in warming could extend to the 2030s. By contrast, ac- 
cording to climate model projections, the probability of the hiatus 
extending beyond 20 years is vanishingly small. If the hiatus does 
extend beyond 20 years then a very substantial reconsideration will 
be needed of the 20th century attribution and the 21st century pro- 
jections of climate change. 

Attempts to modify the climate through reducing CO 2 emissions 
may turn out to be futile. The stagnation in greenhouse warming 
observed over the past 16 years demonstrates that CO 2 is not a 
control knob that can fine tune climate variability on decadal and 
multi-decadal time scales. Even if CO 2 mitigation strategies are 
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successfully implemented and climate model projections are correct, 
an impact on the climate would not be expected for a number of 
decades. 

Further, solar variability, volcanic eruptions and natural internal 
climate variability will continue to be sources of unpredictable cli- 
mate surprises. 

As a result of the hiatus in warming, there is growing apprecia- 
tion for the importance of natural climate variability on multi- 
decadal time scales. Further, the IPCC AR5 and Special Report on 
Extreme Events published in 2012 find little evidence that sup- 
ports an increase in most extreme weather events that can be at- 
tributed to humans. 

The perception that humans are causing an increase in extreme 
weather events is the primary motivation for the President’s cli- 
mate change plan. However, in the U.S. most types of weather ex- 
tremes were worse in the 1930s and even in the 1950s than in the 
current climate, while the weather was overall more benign in the 
1970s. The extremes of the 1930s and 1950s are not attributable 
to greenhouse warming. Rather, they are associated with natural 
climate variability. And in the case of the Dust Bowl drought and 
heat waves, also to land use practices. The sense that extreme 
weather events are now more frequent and intense is symptomatic 
of pre-1970 weather amnesia. 

The frequency and intensity of extreme weather events is heavily 
influenced by natural climate variability. Whether or not anthropo- 
genic climate change is exacerbating extreme weather events, vul- 
nerability to extreme weather events will continue to increase 
owing to increasing population and concentration of wealth in vul- 
nerable regions. Regions that find solutions to current problems of 
climate variability and extreme weather events are likely to be well 
prepared to cope with any additional stresses from climate change. 

Nevertheless, the premise of dangerous anthropogenic climate 
change is a foundation for a far-reaching plan to reduce greenhouse 
gas emissions and reduce vulnerability to extreme weather events. 
Elements of this plan may be argued as important for associated 
energy policy reasons, economics and/or public health and safety. 
However, claiming an overwhelming scientific justification for the 
plan based upon anthropogenic global warming does a disservice 
both to climate science and to the policy process. 

Good judgment requires recognizing that climate change is char- 
acterized by conditions of deep uncertainty. Robust policy options 
that can be justified by associated policy reasons 

Senator Whitehouse. Ms. Curry, in fairness to all the other wit- 
nesses, we have tried to keep everybody within a fixed timeframe. 
You are already a minute over. To the extent you could wrap up, 
it will be helpful to the committee. 

Ms. Curry. My apologies. Robust policy options that can be justi- 
fied by associated policy reasons, whether or not anthropogenic cli- 
mate change is dangerous avoids the hubris of pretending to know 
what will happen with the 21st century climate. 

[The prepared statement of Ms. Curry follows:] 
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I am Chair of the School of Earth and Atmospheric Sciences at the Georgia Institute of 
Technology. I have devoted 30 years to conducting research on topics including climate of the 
Arctic, the role of clouds and aerosols in the climate system, and the climate dynamics of extreme 
weather events. As President of Climate Forecast Applications Network (CFAN) LLC, I have 
worked with decision makers on climate impact assessments, assessing and developing 
meteorological hazard and climate adaptation strategies, and developing subseasonal climate 
forecasting strategies to support adaptive management. 

I am increasingly concerned that both the climate change problem and its solution have been 
vastly oversimplified.' My research on understanding the dynamics of uncertainty at the climate 
science-policy interface has led me to question whether these dynamics arc operating in a manner 
tliat is healthy for either the science or the policy process.' I see a growing gap between what 
science is currently providing in terms of information about climate variability and change, and 
the information needed to understand and manage associated risks. 

My testimony focuses on the following issues of central relevance to the President’s Climate 
Change Program: 

• Evidence reported by the IPCC AR5 weakens the case for human factors dominating 
climate change in the 20"' and early 21“ centuries. 

• Climate change in the U.S, and the importance of natural variability on understanding the 
causes of extreme events 

• Sound science to manage climate impacts requires improved understanding of natural 
climate variability and its impact on extreme weather events 


The IPCC AR5 WGI Report - a weaker case for anthropogenic global warming 

Last September, the Intergovernmental Panel on Climate Change (IPCC) released the S* Assessment 
Report (AR5) from Working Group I (WGI) - The Physical Science Basis. Over the past two 
decades, the IPCC’s reports have expressed increasingly confident consensus views of the importance 
of anthropogenic influence on the global climate, as reflected by these statements from the Summary 
for Policy Makers (SPM): 


' Curry, JA and Webster PJ 201!: Climate science and the uncertainty monster. Bull Amer Meteorol Soc., 92, 1667-1682. 

http://joumals.ametsoc.org/doi/pdf/10.! 175/20 IIBAMSJ 139.1 
^ Judith Curry, Statement to the Subcommittee on Environment of the U.S. House of Representatives Hearing on Policy 
Relevant Climate Science in Context, 25 April 2013. 
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• AR4 (2007): “Most of the observed increase in global average temperatures since the 
mid-20"' century is very likely (>90% confidence) due to the observed increase in 
anthropogenic greenhouse gases.” (SPM AR4) 

• AR5 (2013): “It is extremely likely (>9S% confidence) that human influence has been the 
dominant cause of the observed warming since the mid-2(f' century.” (SPM AR5) 

The AR5 statement of 'extremely likely' implies that the overall arguments have strengthened. 
However, several key elements of the AR5 WGI report point to a weakening of the case for attributing 
most of the warming to human influences, relative to the previous assessment AR4 (2007): 

• Lack of warming since 1998 and the growing discrepancies between observations and climate 
model projections 

• Evidence of decreased climate sensitivity to increases in atmospheric CO 2 concentrations 

• Evidence that sea level rise during 1920-1950 is of the same magnitude as in 1993-2012 

• Increasing Antarctic sea ice extent 

The following summarizes the key points, using the figures and text from the IPCC AR5 WGI Report 
and comparing them with the AR4, 

Recent hiatus in surface warming and discrepancies with climate models 

The IPCC AR5 notes the lack of surface warming since 1998: 

"[T]he rate of warming over the past 15 years (1998-2012) [is] 0.05 [—0.05 to +0.15] °C 
per decade which is smaller than the rate calculated since 1951 (1951-2012) [of] 0.12 [0.08 
to 0.14] °C per decade. " (AR5 SPM) 

The significance of this hiatus in wanning since 1998 arises from comparison with climate model 
projections. The IPCC AR4 stated: 

"For the next two decades, a warming of about 0.2°C per decade is projected for a range of 
SRES emission scenarios. " {AR4 SPM) 

The fifth phase of the Coupled Model Intercomparison Project (CMIPS)^ has produced a multi-model 
dataset that includes long-term simulations of twentieth-century climate and projections for the 
twenty-first century and beyond. CMIP5 provides the climate model simulations used in the AR5. 
Figure 1 summarizes the near-term projections from CMIP5 of global mean surface temperature 
anomalies. The observed global temperature record, particularly since 2005, are on the low end of the 
model envelope that contains 90% of the climate model simulations, and observations in 2011-2012 
are below the 5-95% envelope of the CMIP5 simulations. Overall, the trend in the model simulations 
is substantially larger than the observed trend over the past 15 years.'* 


^ Taylor, KarlE., Ronald J. Stouffer, Gerald A. Mcehl, 2012: An Overview of CMIP5 and the Experiment Design. Bull Amen Meteor. Soc., 
93, 485-498, http://ioamais.aiBetsoc.org/doi/pdfi'I0.U75/BAM$-D-li-00094.1 
^ A revised version of Figure 11.25 from the AR5 WGI Report is given by Ed Hawkins http://www.climate*lab-book.ac.uk/2013/updates- 
to-comparisoo-of-cmip5-modeis-observations/, which also includes the new surface temperature climatology by Cowtan and Way (2013) 
Roy. Meieoro!. Soc. http://onlineljbraiy.wiley.eom/doi/10.l002/qj.2297/abstract. It is seen that this new climatology is slightly wanner, 
but does not significantly change the climate model discrepancies with observations 
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Global mean temperature near-term projections relative to 1986-2005 




Figure 1. Comparison the global average surface temperatures from the surface temperature data sets 
with the CMIP5 simulations. The red-hatched region shows the likely range for annual mean global 
surface teperature during the period 2016-2035 based on expert judgment. From Figure 11.25 (IPCC 
AR5 WGl). 


Regarding projections for the period 2012-2035, the CMIP5 5-95% trend range is 0.1 1°C-0.41''C per 
decade. The IPCC then cites ‘expert judgment’ as the rationale for lowering the projections (indicated 
by the red hatching): 

"However, the implied rates of warming over the period from 1986-2005 to 2016-2035 are 
lower as a result of the hiatus: 0. ! 0°C-0.23°C per decade, suggesting the AR4 assessment was 
near the upper end of current expectations for this specific time interval. " (AR5 Chapter 1 1 ) 

This lowering of the projections (and decreasing the trend) relative to the results from the raw CMIP5 
model simulations was done based on expert judgment that some models are too sensitive to 
anthropogenic forcing. 

While the near term projections were lowered relative to the CMIP5 simulations, the AR5 states with 
regards to extended-range warming; 

"Increase of global mean surface temperatures for 2081-2100 relative to 1986-2005 is 
projected to likely be in the ranges derived from the concentration driven CMIP5 model 
simulations. ” (AR5 Chapter 12) 

In Table SPM.2, which provides a summary of the CMIP5 simulations for the different emission 
scenarios for the periods 2046-2065 and 2081-2100, a note in the caption states: 

"The likely ranges for 2046-2065 do not take into account the possible influence of factors 
that lead to the assessed range for near-term (2016—2035) global mean surface temperature 
change that is lower than the 5-95% model range, because the influence of these factors on 
longer term projections has not been quantified due to insufficient scientific understanding. " 

(AR5 SPM) 
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This statement acknowledges that there is an uncertainty and possible bias leading to high values that 
has not been taken into account due to lack of understanding. Although this statement is made 
explicitly only for the period 2046-2065, the issue is also not accounted for in the later period. This 
kind of insufficient scientific understanding is not a good basis for high confidence in the climate 
model simulations and projections. 

Regarding the current hiatus, the IPCC concludes that: 

". . . the hiatus is attributable, in roughly equal measure, to a decline in the rate of increase 
in effective radiative forcing (ERF) and a cooling contribution from internal variability 
(expert judgment, medium confidence). The decline in the rate of increase in ERF is primarily 
attributed to natural (solar and volcanic) forcing but there is low confidence in quantifying 
the role of forcing trend in causing the hiatus, because of uncertainty in the magnitude of the 
volcanic forcing trend and low confidence in the aerosol forcing trend. " (AR5 Chapter 1 1 ) 

In summary: 

• After expecting a global mean surface temperature increase of 0.2°C per decade in the early 
decades of the 21® century based on climate model simulations and statements in the AR4, 
the warming over the past 15 years is only ~0.05‘’C. 

• The IPCC AR5 bases its surface temperature projection of 0.10 to 0.23°C per decade for the 
period 2016-2036 on expert judgment, which is lowered relative to the climate model results 
that predict substantially greater warming 

• The IPCC does not have a convincing or confident explanation for the current hiatus in 
warming. 

Sensitivity of climate to doubled C02 concentrations 

The equilibrium climate sensitivity (ECS) is defined as the change in global mean surface temperature 
at equilibrium that is caused by a doubling of the atmospheric CO 2 concentration. The IPCC AR4 
conclusion on climate sensitivity is stated as: 

“The equilibrium climate .sensitivity. . . is likely to be in the range TC to with a best 
estimate of about fC and is very unlikely to be less than 1.5°C. Values higher than 
cannot he excluded. " (AR4 SPM) 

The IPCC AR5 conclusion on climate sensitivity is stated as: 

Equilibrium climate sensitivity is likely in the range !.5°C to 4.S°C (high confidence), 
extremely unlikely less than 1 °C (high confidence), and very unlikely greater than 6°C 
(medium confidence) (AR5 SPM) 

The bottom of the ‘likely’ range has been lowered from 2 to 1.5°C in the AR5, whereas the AR4 stated 
that ECS is very unlikely to be less than 1.5“C. It is also significant that the AR5 does not cite a best 
estimate, whereas the AR4 cites a best estimate of 3°C. Further the AR5 finds values of ECS 
exceeding 6°C to be very unlikely, whereas the AR4 did not have sufficient confidence to identify an 
upper bound at this confidence level. The stated reason for not citing a best estimate in the AR5 is the 
substantial discrepancy between observation-based estimates of ECS (lower), versus estimates from 
climate models (higher). Figure 1 of Box 12.2 in the ARS WGl report shows that 11 out of 19 
observational-based studies of ECS have values below LS'C in the range of their ECS probability 
distribution. 
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Hence the AR5 reflects greater uncertainty and a tendency towards lower values of the ECS than the 
AR4. The discrepancy between observational and climate model-based estimates of climate sensitivity 
is substantial and of significant importance to policymakere — sensitivity, and the level of uncertainty 
in its value, is a key input into the economic models that drive cost-benefit analyses and estimates of 
the social cost of carbon. 

Sea level rise 

In the AR5 SPM, the following statements are made regarding sea level rise: 

"It is very likely that the mean rate of global averaged sea level rise was 1.7 [1.5 to 1.9] mm 
yr'^^ between 1901 and 2010, 2.0 [1.7 to 2.3] mmyr~‘ between 1971 and 2010 and 3.2 [2.8 to 
3.6] mmyr~‘ between 1993 and 2010. It is likely that similarly high rates occurred between 
1920 and 1950, ” (AR5 SPM) 

"It is very likely that there is a substantial contribution from anthropogenic forcings to the 
global mean sea level rise since the 1970s. ” (AR5 SPM) 



Figure 2. 18-year trends of global mean sea level rise estimated at 1-year intervals. The time is the 
start date of the 18-year period, and the shading represents the 90% confidence. The estimate from 
satellite altimetry is also given, with the 90% confidence given as an error bar. [AR5 WGI Figure 3.14] 

In AR5 SPM there are significant changes relative to the AR4 WGI SPM concerning the estimated 
contributions to sea level rise from different sources: 


Table 1 : Contributions to sea level rise from different sources (mm per year) 


AR4 a993-2003i 


AR5 (1993-20101 


Thermal expansion 

1.6 

i.i 

Glaciers and ice caps 

0.77 

0.76 

Greenland ice sheet 

0.21 

0.33 

Antarctic ice sheet 

0.21 

0.27 

Land water storage 

— 

0.38 

Sum 

0.28 

0.28 

Observed sea level rise 

3.1 

3.2 
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Thermal expansion is one third smaller in AR5 and land water storage with a substantial amount is 
completely new in AR5, while the sum of these sources remained constant. With regards to land water- 
storage, a recent paper^ estimated that the human impacts, particularly unsustainable ground water use, 
have contributed a sea-level rise of about 0.77 mm yr“' between 1961 and 2003, which is twice as 
large as the estimate used in the AR5. 

Global sea level has been rising for the past several thousand years. The key issue is whether the rate 
of sea level rise is accelerating owing to anthropogenic global warming. It is seen that the rate of rise 
during 1930-1950 was comparable to, if not larger than, the value in recent years. Hence the data does 
not seem to support the IPCC’s conclusion of a substantial contribution from anthropogenic forcings to 
the global mean sea level rise since the 1970s. Further, the growing realization of the importance of 
land water storage to sea level rise is diminishing the percentage of sea level rise that is associated 
with warming. Better understanding of natural versus anthropogenic components of sea level rise and 
the impacts of land use (especially groundwater depletion) on sea level rise is needed to effectively 
evaluate policy responses to sea level rise. 

Sea ice 

The IPCC AR5 reports the following trends in sea ice: 

"Continuing the trends reported in AR4, the annual Arctic sea ice extent decreased over the 
period 1979-2012: the rate of this decrease was very likely between 3,5 and 4,1% per decade 
(AR5 SPM) 

"It is very likely that the annual Antarctic sea ice extent increased at a rate of between 1,2 
and l.S% per decade between 1979 and 2012, (AR5 SPM) 

AR5 Chapter 10 states: 

"Anthropogenic forcings are very likely to have contributed to Arctic sea ice loss since 1979. 

There is low confidence in the scientific understanding of the observed increase in Antarctic 
sea ice extent since 1979, due to the incomplete and competing scientific explanations for the 
causes of change and low confidence in estimates of internal variability. " (AR5 Chapter 10) 

"Arctic temperature anomalies in the 1930s were apparently as large as those in the 1990s 
and 2000s. There is still considerable discussion of the ultimate causes of the warm 
temperature anomalies that occurred in the Arctic in the 1920s and 1930s. " (AR5 Chapter 10) 

The increase in Antarctic sea ice is not understood and is not simulated correctly by climate 
models. Further, Arctic surface temperature anomalies in the 1930’s were as large as the recent 
temperature anomalies. Notwithstanding the simulations by climate models that reproduce the 
decline in Arctic sea ice, more convincing arguments regarding causes of sea ice variations 
requires understanding and ability to simulate sea ice variations in both hemispheres, 

A key issue in understanding the recent decline in Arctic sea ice extent is to understand to what 
extent the decline is caused by anthropogenic warming versus natural climate variability. 


^ Pokhrei et al. 2013; Model estimates of sea-level change due to anthropogenic impacts on terrestrial water storage, ftalure Geoscience. 
http://www.nature.cora/ngeo/joumal/v5/n6/ftill/ngeol476.html 
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Analysis* of the CMIP3 and CMIP5 simulations found that about 41% of the recent sea ice 
decline could be attributed to anthropogenic warming from the CMIP3 models, and about 60% 
from the CMIP5 models. A recent paper seeks to interpret the multi-decadal natural variability 
component of the Arctic sea ice in context of a ‘stadium wave’.’ This paper suggests that a 
transition to recovery of the natural variability component of the sea ice extent has begun in the 
Eurasian Arctic sector, and that the recovery wilt reach its maximum extent circa 2040. 

Summary 

Multiple lines of evidence presented in the IPCC AR5 WGl report suggest that the case for 
anthropogenic warming is weaker than the previous assessment AR4 in 2007. Anthropogenic global 
warming is a proposed theory whose basic mechanism is well understood, but whose magnitude is 
highly uncertain. The growing evidence that climate models are too sensitive to CO 2 has implications 
for the attribution of late 20* century warming and projections of 21” century climate. 

If the recent wanning hiatus is caused by natural variability, then tliis raises the question as to what 
extent the warming between 1975 and 2000 can also be explained by natural climate variability. 

The stadium wave hypothesis* predicts that the warming hiatus could extend to tlie 2030’s, Based 
upon climate model projections, the probability of the hiatus extending beyond 20 years is vanishing 
small. If the hiatus does extend beyond 20 years, then a very substantial reconsideration will be 
needed of the 20* century attribution and the 21” century projections of climate change. 

Climate change in the U.S. 

The prospect of increased frequency and severity of extreme weather in a warmer climate is proposed 
as potentially the most serious near term impact of climate change. Metaphors such as climate change 
‘loading the dice’ for severe weather or causing ‘weather on steroids’ are frequently used to 
communicate an elevated probability of extreme weather events as a result of human-caused climate 
change. Because of their large socioeconomic impacts, weather catastrophes act as focusing events for 
the public, in the politics surrounding the climate change debate. The perception that humans are 
causing an increase in extreme weather events is a primary motivation for the President’s Climate 
Change Plan: 

“. . . climate change is no longer a distant threat - we are already feeling its impacts 
across the country and the world. Last year was the warmest year ever in the contiguous 
United States and about one-third of all Americans experienced 10 days or more of 100- 
degree heat. The 12 hottest years on record have all come in the last 15 years. . . And 
increasing floods, heat waves, and droughts have put farmers out of business, which is 
already raising food prices dramatically . " 

In 2012, the IPCC published a Special Report on Managing the Risks of Extreme Events and Disasters 
to Advance Climate Change Adaptation (SREX)*. The following draws from the SREX, the IPCC 
AR5 WGl report, and climatic data for the U.S. provided by NOAA and the Berkeley Earth Surface 
Temperature project. 


* Stroeve, J. et at 2012: Trends in Arctic sea ice extent from CMIP3, CMtP5 and observations. Geophys. Res. Lett., 39, L165Q2 
^ Wyatt, MG and JA Curry, 2013: Role for Eurasian Arctic shelf sea ice in a s«tularly varying hemi,sphenc climate signal during the 20th 
century. Ciimaie Dynamics, http://cuiTyja, files. wordpress.coni/20i3/l0/stadium'wavel.pdf 
^ https://ipcc-wg2.gov/SREX/ 


Page 7 of 14 



178 


U.S. surface temperatures 

Figure 3 shows the latest analysis of annual surface temperature anomalies for the continental U.S. 
since 1850, from Berkeley Earth Surface Temperature Project. The year 2012 was the warmest 
year on record for the U.S., followed by 2006, 1998, and 1934. Globally, 2012 ranked as the S"* or 
9* warmest year, with Argentina also recording its warmest year. It is seen that the annual average 
temperature for 2013 was relatively cool, and ranked only as the 42”'* warmest year for the 
continental U.S. 


1.6 
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Figure 3. Annual average surface temperature anomalies for the continental U.S. since 1850. Data and 
plot from the Berkeley Earth Surface Temperature Project. 


Summer heat extremes 

Figure 4 shows the number of daily record high summertime daily maximum temperatures (Tmax) 
and minimum temperatures (Tmin) for the continental U.S. since 1 895. The number of daily record 
Tmax shows no trend, with a strong maximum during the 1930’s. The number of daily record Tmin 
also shows a maximum in the 1930’s, but also shows an overall increasing trend since the 1970’s. 

The EPA also cites evidence that summertime heat waves were frequent and widespread in the 1930s, 
and these remain the most severe heat waves in the U.S. historical record.’ Overall, any evidence of 
an anthropogenic effect (greenhouse gases, aerosols, land use) on summertime record high 
temperatures is more likely to be seen in Tmin than in Tmax. 


’http://www.epa.gov/ciimatecliange/images/indicator_figures/high-iow4einp-figurel-2013.gif 
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Figure 4, Number of daily record high Tm,* (red; left) and T|„i„ (blue; right) for the summer season (Jun-Aug) 
for the continental U.S. Data obtained from 981 USHCN stations with surface temperature records exceeding 
80 years and standing as of 12/31/13. Figure courtesy of John Christy, University of Alabama Huntsville. 


Winter cold extremes 

Figure 5 shows the number of daily record wintertime maximum (Tmax) and minimum (T^in) 
temperatures for the continental U.S. since 1895. A declining trend in wintertime Tmin records is 
seen, with very few records for the period 1997-2013. The wintertime T^ax records do not show 
any particular trend, with a cluster of records during the 1930’s and the 1980’s standing out years 
with the largest number of wintertime T^ax records. 
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Figure 5. Number of daily record low T.h. (top) and T„„ (bottom) for the winter season (Dec-Feb) for the 
continental U.S. Data obtained from 981 USHCN stations with surface temperature records exceeding 80 
years, and standing as of 12/31/13. Figure courtesy of John Christy, University of Alabama Huntsville. 

Last week, the central and eastern U.S. was in the midst of a major cold wave, with large regions 
dropping below O^F and wind chills reaching below -30'’F. On one hand, some have stated that such 
cold is clear evidence that global warming is nonsense. On the other, some have argued that the cold 
wave is another example of extreme weather forced by increased greenhouse gases. Neither statement 
is supported by the evidence. There is nothing in Figure 5 to suggest that extreme cold air outbreaks 
(as reflected in record temperatures) are becoming more frequent in the U.S. With regards to the polar 
vortex, such circulation patterns are not uncommon. Analogues for a similar pattern and associated 
major wintertime cold air outbreak occurred in 1977, 1978, 1985, 1993 and 1994.*“ 


persona! communication, Joe Bastardi of WeatherBell 


Page 9 of 14 





180 


Precipitation 

Extremes in precipitation (drought and heavy rainfall events) are shown in Figure 6. These data reflect 
NOAA’s Climate Extreme Index, which is calculated as the percentage of the U.S. being falling in the 
upper or lower tenth percentile of the local period of record. Drought is represented by the Palmer 
Drought Severity Index (PDSI) and heavy rainfall events are characterized from extremes in 1-day 
precipitation. 



Figure 6. Annual frequency (%) of extremes in a) the Palmer Drought Severity Index; and b) extremes in 1- 
day precipitation. Figures obtained from the NOAA NCDC Climate Extremes Index 
a) http://www,ncdc.noaa.gov/cxtremes/cei/graph/3/0i-I2 b) http://www.nedc.noaa.gOv/extremes/cei/graph/4/01-12 

Figure 6a shows that the most extreme droughts were observed in the 1930's and 1950’s. The largest 
positive extremes (wet) are seen since the 1980’s. Figure 6b shows the historical distribution of 
extremes in 1-day rainfall rates. The highest values are clustered in the period since the 1990. It is 
unclear whether an increase in flooding can be attributed to the increase in extreme rainfall rates owing 
to the confounding factors of land use change and urbanization. Combined, Figures 6a and 6b present 
a picture of increasing precipitation and decreasing frequency of extreme drought. 

Sea level rise 

As cited above, the IPCC AR5 finds a mean global sea level rise of 3.2 [2.8 to 3.6] mm yr'' 
between 1993 and 2010, and states that there is very likely a substantial contribution from 
anthropogenic forcings since the 1970s. In many locations, local factors dominate the sea level 
variations: rising or subsidence from geologic processes, coastal engineering projects, and human 
impacts on terrestrial water storage including reservoir operation, ground water use and irrigation. 

Figure 7 shows local trends in sea level for the U.S. coast. The predominant arrow color is green (0-3 
mm/yr), which is nominally below mean global sea level rise. In Florida, sea level is rising at a rate of 
only 0.75 to 2.4 mm/yr. By contrast, Louisiana sea level rise exceeds 9 mm/yr. The Mid Atlantic coast 
has sea level rises ranging from 2.5 to 6 mm/yr. Along the coast of the Gulf of Alaska, sea level is 
decreasing at rates exceeding -10 mm/yr. 

Many locations have a rate of sea level rise that differs significantly from the global average value. 
This occurs owing to the dominance of local factors (geologic and/or land use) on sea level rise. 
Projected rates of sea level rise for the period 2081-2100 depend on emission scenarios, and range 
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from 3 to 1 5 mm/yr, with most scenarios projecting a substantial acceleration over the current rate. 
Sea level rise projections using climate models may be too high owing to biases in sensitivity to 
greenhouse gases, and projections based on semi-empirical models may be too high owing to 
insufficient consideration given to land water storage. Assessing vulnerability of individual locations 
to anthropogenically-induced sea level rise also needs to account for local factors (e.g. geologic and 
land use) driving sea level rise as well as natural variability in sea level rise. 
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Figure 7. Local trends in sea level determined from tide stations, with arrows representing the 
direction and magnitude of the change, http://tidesandcurrents.noaa.gov/sltrends/ 


Summary 

With regards to the impacts of climate change on the continental U.S., the following trends are seen 
over the past century are seen: 

• declining frequency of wintertime cold extremes 

• declining frequency of drought 

• increasing frequency of heavy rain events 

• increasing sea level rise that is dominated by local factors in many locations 

There is a large component of natural variability seen in the 100+ year data record particularly for 
drought and heat waves, each of which had maximum extremes during the 1930’s. Sea level rise also 
shows a maxima during the 1930’s to 1940’s. 

There is a widespread perception that extreme weather events are w'orsening, as reflected by this 
statement from President Obama’s State of the Union address: 
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"Heat waves, droughts, wildfires, and floods — all are now more frequent and intense. We can 
choose to believe that Superstorm Sandy, and the most severe drought in decades, and the 
worst wildfires some states have ever seen were all Just a freak coincidence. Or we can choose 
to believe in the overwhelming Judgment of science ~ and act before it's too late. 

In the U.S., most types of weather extremes were worse in the 1930’s and even in the 1950’s than in 
the current climate, while the weather was overall more benign in the 1970’s. This sense that extreme 
weather events are now more frequent and intense is symptomatic of ‘weather amnesia’ prior to 1970, 
The extremes of the 1930’s and 1950’s are not attributable to greenhouse warming and are associated 
with natural climate variability (and in the case of the dustbowl drought and heat waves, also to land 
use practices). 

There is no a priori scientific reason to prefer the climate of the 1930’s, the 1970’s, the current 
climate, or a climate that is 1-2°C warmer than present. Which climate is preferable from a 
socioeconomic perspective: 

• the current warmer climate with fewer extreme cold air outbreaks versus the climate of the 
1 970’s with fewer heat waves? 

• the current climate with fewer severe droughts and more frequent heavier rainfall, versus 
prior periods with overall less rainfall? 

• the present climate, or a future climate that is 1 -2°C warmer with overall more rainfall and 
less frequent drought, fewer extreme cold events but more frequent heat waves? 

The preference undoubtedly varies regionally. The key issues are the adaptive capacity of societies, 
and the unresolved moral dilemma of how to balance obligations towards future generations against 
obligations to the current generation, which underlies economic debates around the discount rate. 


Sound science in support of good judgment 

The premise of President Obama’s Climate Action Plan is that there is an overwhelming judgment of 
science that anthropogenic global warming is already producing devastating impacts, which is 
summarized by this statement from the President’s Second Inaugural Address: 

Some may still deny the overwhelming judgment of science, but none can avoid the 

devastating impact of raging fires and crippling drought and more powerful storms. 

This premise is not strongly supported by the scientific evidence: 

• the science of climate change is not settled, and evidence reported by the IPCC AR5 weakens 
the case for human factors dominating climate change in the 20"* and early 21" centuries 

• with the 1 5+ year hiatus in global warming, there is growing appreciation for the importance of 
natural climate variability 

■ the IPCC AR5 and SREX find little evidence that supports an increase in most extreme weather 
events that can be attributed to humans, and weather extremes in the U.S. were generally worse 
in the 1930’s and 1950’s than in recent decades. 

Not only is more research needed to clarify the sensitivity of climate to carbon dioxide and understand 
the limitations of climate models, but more research is needed on solar variability, sun-climate 
connections, natural internal climate variability and the climate dynamics of extreme weather events. 
Improved understanding of these aspects of climate variability and change is needed to help 


' http://www.whitehouse.gov/state-of-the-union-20I3 
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government officials, communities, and businesses better understand and manage the risks associated 
with climate change. 

Nevertheless, the premise of dangerous anthropogenic climate change is the foundation for a far- 
reaching plan to reduce greenhouse gas emissions and reduce vulnerability to extreme weather events. 
Elements of this Plan may be argued as important for associated energy policy reasons, economics, 
and/or public health and safety. However, claiming an overwhelming scientific justification for the 
Plan based upon anthropogenic global warming does a disservice both to climate science and to the 
policy process. 

Motivated by the precautionary principle to avoid dangerous anthropogenic climate change, attempts 
to modify the climate through reducing CO 2 emissions may turn out to be futile. The stagnation in 
greenhouse warming observed over the past 15+ years demonstrates that CO 2 is not a control knob on 
climate variability on decadal time scales. Even if CO 2 mitigation strategies are successful and climate 
model projections are correct, an impact on the climate would not be expected for a number of decades 
owing to the long lifetime of CO 2 in the atmosphere and thermal inertia driven by the ocean (AR5 
WGl FAQ 12.3); solar variability, volcanic eruptions and natural internal climate variability will 
continue to be sources of unpredictable climate surprises. 

Specifically with regards to most extreme weather events, their frequency and intensity is heavily 
influenced by natural internal variability. Whether or not anthropogenic climate change is exacerbating 
extreme weather events, vulnerability to extreme weather events will continue owing to increasing 
population and wealth in vulnerable regions. Climate change (regardless of whether the primary cause 
is natural or anthropogenic) may be less important in driving vulnerability in most regions than 
increasing population, land use practices, and ecosystem degradation. Regions that find solutions to 
ouiTent problems of climate variability and extreme weather events and address challenges associated 
with an increasing population are likely to be well prepared to cope with any additional stresses from 
climate change. 
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American Meteorological Society, the American Association for the Advancement of Science, and the 
American Geophysical Union, 
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and a DOD contract to predict extreme events associated with climate variability/change having 
implications for regional stability. CFAN contracts with private sector and other non-governmental 
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Responses to Senator Sessions' follow-up questions from the 
January 16 Hearing 
Judith Curry 
3/15/14 


1. On November 14, 2012, President Obama stated that "the temperature around 
the globe is increasing faster than was predicted even 10 years ago." Again, on May 
29, 2013, the President stated: "We also know that the climate is warming faster 
than anybody anticipated five or 10 years ago." But the actual temperature data 
shows that Is not correct. Do you believe the President was correct when mailing 
these specific assertions? 

I do not think that the President was correct in making these assertions. Figure 1 of my 
testimony shows that the global average surface temperature is lower than what was 
predicted. 


2. Dr. Curry, your written testimony explains: "The perception that humans are 
causing an increase in extreme weather events is a primary motivation for the 
President's Climate Change Plan." Like President Obama, A1 Gore also recently 
asserted that "all weather events are now affected by global warming poUution." 
Our Committee Chairman, Sen. Boxer, even called last year's Superstorm Sandy 
"evidence of climate change mounting around us." But we've looked closely at the 
facts, and I don't think these claims are supportable. Do you agree? Are we 
experiencing more extreme temperature highs and lows than In prior decades, such 
as the 1930s? Are we experiencing more droughts? Are we seeing increasing sea 
level rises globally? 

All weather events may be affected to some extent by global warming, but that does not 
mean that global warming is making extreme events worse or more frequent. 

Regarding temperature highs and lows in the U.S., Figures 4 and 4 in my testimony show 
that summer high temperature extremes were more prevalent in the 1930’s. Winter time 
low temperature records show a general decline over the last decade. 

In the U.S., droughts in the U.S. were substantially worse in the 1930’s and 1950’s, 
which is shown in Figure 6 of my testimony. 

As shown in Figure 7 of my testimony, sea level is rising globally, although the rate of 
sea level rise was as large or larger in the 1930’s and 1940’s. 
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Senator Whitehouse. Thank you. 

And our next witness is Ms. Kathleen Hartnett White. 

STATEMENT OF KATHLEEN HARTNETT WHITE, DISTIN- 
GUISHED SENIOR FELLOW-IN-RESIDENCE AND DIRECTOR, 

ARMSTRONG CENTER FOR ENERGY AND THE ENVIRON- 
MENT, TEXAS PUBLIC POLICY FOUNDATION 

Ms. White. Thank you, Senator Whitehouse, and thank you. 
Ranking Member Vitter, for the opportunity to testify before this 
committee. 

I am particularly grateful to share my perspective as a former 
State environmental regulator of the Texas Commission on Envi- 
ronmental Quality, which according to EPA is the second largest 
environmental agency in the world. And before I address specific 
components of the President’s climate action plan, I would like to 
note several veiy positive trends, and this is one of two graphs in 
my written testimony. According to the EIA, energy-related emis- 
sions of carbon dioxide decreased 3.7 percent in 2012, the lowest 
emission level since 1994. And as the graph depicts, as a measure 
of the amount of CO 2 generated per dollar of economic output, car- 
bon intensity, a metric that EIA uses, the U.S. economy has been 
steadily less carbon intense since 1949. And in 1 year, 2012, that 
carbon intensity declined 6.5 percent. 

And while part of that is a weaker economy than in previous dec- 
ades and increased use of natural gas, I think it is really a remark- 
able trend, and I would credit it to the inherent efficiency in pri- 
vate markets that is always driving the business. 

The President’s climate action plan, I counted a mixture of at 
least 50 Federal programs or initiatives that most exist already. So 
many of them are reinforcing what already exists. Several compo- 
nents of which I think are quite alarming, particularly without con- 
gressional approval of such bold, bold projects. My overall assess- 
ment would be that in general a plan of that scope and inevitable 
cost that really deals with a policy of major national consequence 
must be, must be something that our voice in the U.S. Congress 
approves and is not merely a result of executive action. 

I will turn the rest of my comments to the carbon pollution 
standards, the so-called new source performance standards that 
EPA, one of which is already proposed for the second time, and for 
new coal-fired power plants, the second of which is well underway 
as a plan, and from the standpoint, again, of spending 6 years im- 
plementing Federal law in air quality permits in Texas. It is from 
that basis and quite a bit of familiarity with how new source per- 
formance standards operate. 

These new source performance standards are unquestionably the 
most aggressive action taken under the endangerment finding that 
CO 2 endangers human health and welfare. And they are the first 
direct regulation of carbon dioxide. I could give examples of pre- 
vious indirect means but not time. 

EPA uses, as has been mentioned by several today, carbon cap- 
ture and control technology as the basis for which to craft the nu- 
meric limit. In my judgment, that standard is unquestionably in- 
feasible for coal-fired power plants to attain, because carbon cap- 
ture and control technology is not at all commercially dem- 
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onstrated. This is really an unprecedented expansion of EPA’s au- 
thority, because the net effect is to force fuel switching from coal 
to natural gas or from any fossil fuel generation to non-emitting 
generation such as renewables. I find nothing in the Clean Air Act 
that can authorize EPA to engage in what becomes really central- 
ized energy planning. 

To me, the Clean Air Act, which is a wonderful law, enshrines 
economic freedom, which is at the basis of this democracy. It allows 
private actors, not the EPA, to choose energy source, process and 
product. EPA, as has been repeatedly mentioned today, EPA’s au- 
thority is limited to requiring best pollution control technology that 
has been commercially demonstrated for the industrial process in 
question. There is not one single successfully operating power plant 
in the United States for any length of time that has used CCS. 
There have been a number of pilot projects, they either failed or 
are incomplete. The EPA lays weight on the Southern Company’s 
project in Kemper County, Mississippi, which is under construction 
and just was forced to acknowledge that its cost overruns went 
from something like $2.3 billion to over $4 billion. 

Coal remains the largest source and the central mainstay of 
baseload electricity in this country. The infrastructure surrounding 
it has evolved over a century. And the coal industry has spent, in 
the last probably 10 years, an estimated $100 billion to install all 
kinds of elaborate pollution control technology to reduce by many, 
many times emissions of traditional pollutants. 

And the pain, I think, is already occurring in this country and 
others. I see my time is about to run out, but I hope the U.S. Con- 
gress and EPA will look very, very carefully at what is going on 
in the European Union and countries that have made a rush to re- 
newables. Der Spiegel reports in Germany, mainstream media, 
over 600,000 to 700,000 families in Germany are now cut off from 
electricity. Another headline in the U.K. was something to the ef- 
fect, as referenced in my testimony, 24,000 elderly individuals in 
the U.K. may die this winter because they no longer have access 
to heat. 

Thank you. 

[The prepared statement of Ms. White follows:] 
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lEtroduction 


Thank you, Chairman Boxer, Ranking Member Vitter, and fellow members of this committee for the 
privilege of testifying before the U.S. Senate’s Environment and Public Works Committee. lam 
particularly grateful to offer my perspective as the former head of the state agency known as the Texas 
Commission of Environmental Quality (TCEQ), the second largest environmental agency in the world 
after the U.S. EPA. 

The overwhelming majority of TCEQ’s work is the aetttafitnplementation and enforcement of federal 
environmental regulation. Implementation of federal regulation in a state agency allow's close observation 
of the actual -not estimated- impacts and relative effectiveness of federal policies in the towns, 
businesses, families and individual lives across Texas. 


Carbon Intensity of the U.S, Economy, 1049-2012 

15 $^ 



Source: ElA. 

Powerfully Positive Trends 

Before addressing specific components of the President’s Climate Action Plan (CAP), I note the 
remarkably positive trends in U.S. emissions of anthropogenic carbon dioxide {C02). In October 2013, 
the Energy Infonnation Administration (ElA) announced that energy-related emissions of C02 decreased 
3.7 percent in 2012, the lowest emission level of C02 since 1994.' And as a measure of the amount of 
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C02 generated per dollar of economic output, the carbon intensity of the U.S. economy has steadily fallen 
since 1949. According to EIA, this carbon intensity declined 6.5 percent in 2012.^ 

Indeed, C02 emissions in the U.S. are falling faster than in countries operating under mandates such as 
the European Union’s Emissions Trading System or in countries like Germany which have most 
aggressively pursued renewable energy. Even before implementation of EPA’s greenhouse gas 
regulations, U.S. C02 emissions in 2012 fell 3.7 percent while Europe’s declined by only 1.8 percent.^ 
Although our weak economy and increased use of natural gas may have contributed to declining C02 
emissions, the long term trend is more the result of the private market’s innate drive for efficiency. 

The President’s Climate Action Plan: Overview 

The President’s Climate Action Plan (CAP) is a mixture of at least fifty federal programs or initiatives 
that are mostly redundant at best. A few of the Plan’s components, however, could be extremely 
damaging to the economy, low income families and even to U.S. national sovereignty. The Plan strikes 
me more as a legislative wish-list than an executive directive. Given the broad scope, cost, questionable 
need and lack of clear legislative foundation, such an expansion of federal purview is more properly the 
prerogative of Congress rather than the Executive branch. 

The Plan’s goal to reduce emissions of C02 by 17 percent in 2030 appears arbitrary and without 
legislative foundation or technical justification. And the Plan seems out of sine with significant 
developments in climate science as well as with NOAA’s, NASA’s , the UK’s Meteorological Office, 
and even the IPCC’s recent Fifth Assessment Report conclusions that recent extreme weather is neither 
historically unprecedented nor a result of man-made emissions of C02. 

EPA’s New Source Performance Standards for C02 from Electric Generating Units 

The most aggressive provision in the Climate Action Plan directs the EPA to develop national regulatory 
standards for C02 emission from power plants. EPA is already well underway on this initiative. The 
Agency recently re-proposed New Source Performance Standards (NSPS) for C02 from new power 
plants and is developing a proposed NSPS for all existing plants. Based on carbon capture, control and 
storage technology, the C02 limits dictated in EPA’s proposed C02 NSPS for new plants (or discussed 
for existing plants) are infeasible for coal. 

In requiring the impossible, EPA breeches the limits of its regulatory authority under the Clean Air Act 
(CAA), Section 1 1 1(a)(1) of the CAA limits EPA’s authority to technological-based limits achievable 
through “the best system of [emission] reduction” which has been commercially demonstrated. The only 
control measures now commercially available to reduce C02 from coal fired generation are likely site- 
specific energy efficiency measures to improve heat rate. Energy efficiency is the indirect means of C02 
reduction that EPA utilized in its first greenhouse gas regulation for stationary sources- the so-called 
Tailoring rule applicable to large industrial sources. 

EPA, however, now concludes that CCS technology does meet the CAA’s required “best system of 
emission reduction which (taking into account the cost of achieving such reduction and any nonair quality 
health and environmental impact and energy requirements) the Administrator determines has been 
adequately demonstrated.”** Carbon capture and storage technologies, how'ever, have not yet been 
commercially demonstrated in a single successfully operating power plant. Several heavily subsidized 
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pilot projects have failed and the few remaining, such as Southern Company’s Kemper County project, 
remain incomplete with staggering cost overruns. Southern Company’s - still under construction- project 
sees costs rising to$ 4.2 billion from an originally estimated $2.4 billion.’ 

Significant technical, financial, and regulatory barriers must be resolved before CCS can become a 
practicable option for significantly reducing C02 emissions from coal-fired generation at a commercial 
scale. Parasitic load remains a key obstacle. When capturing carbon alone requires one-third to one-half 
of the electric power generated in the plant, the commercial enterprise is not viable. 

Yet, EPA has remarkably declared that CCS is a feasible control option at a reasonable cost for coal 
generation. EPA, evidently, decided to conflate technical feasibility with adequate commercial 
demonstration. And analogizing CCS to the successful emission control technologies for conventional 
pollutants, such as flue gas-desulfurization (FGD) to reduce sulfur dioxide, does not apply. Compared 
with CCS, evidence for the commercial availability of FGD was substantial when EPA first required that 
control method in 1971. 

The volume of C02 that must be captured and stored is vastly larger than the volumes involved with the 
conventional pollutants regulated under the CAA. C02 is measured in tons while the criteria pollutants 
are measured in parts per million. In volume and chemical properties, C02 is wholly unlike conventional 
pollutants. The separating technologies long used for processing natural gas and chemicals pose none of 
the technical barriers of pre or post-combustion “capture” of C02, 

The net effect of EPA’s NSPS for C02 emissions from power plants is to force fuel-switching from coal 
to natural gas or from any fossil fuel generation to non-emitting generation (e.g. wind or solar). EPA 
concludes that few, if any, coal-fired power plants will be built in the next decade and so claims the NSPS 
for C02 merely reinforces the market’s trend toward natural gas and renewables. From this perspective 
EPA contends the proposed NSPS for new plants will not yield meaningful benefits or costs. 

In a five-hundred page regulatory impact analysis, the Agency finds “under a wide range of future 
electricity market conditions, the proposed EGU GHG NSPA is not expected to change GHG emissions 
from newly constructed EGUs and is anticipated to impose negligible costs, economic impacts or energy 
impacts on the EGU sector or society.”^ Does EPA mean banning new coal-fired power plants will not 
reduce C02 emissions in the future or increase costs because EPA’s rule eliminates any uncertainty about 
the role of coal in future electric generation? Yet, EPA’s mission, as stipulated in the CAA, does not 
extend to exercising federal power to force fuel switching or to “reinforce” trends that environmental 
regulators observe in the energy market. 

EPA is no longer acting within its statutory authority to protect human health and the environment when 
the Agency arrogates the right to dictate the nation’s energy infrastructure. This is a major expansion of 
the EPA’s authority and violates a core tenet of the CAA. Under the statute, EPA cannot engineer the 
nation’s energy infrastructure. Nothing in the Act empowered the EPA to engage in centralized energy 
planning and to command the specific means of energy production. 

Regulatory decisions carrying the force of law with this magnitude of national consequence are 
unquestionably the purview of the U.S. Congress and not the Executive branch. Enacted and largely 
upheld over forty years the CAA enshrines an assumption of economic freedom in this democracy. The 
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CAA allows private actors- not the EPA- to choose energy source, process and product. EPA’s authority 
is limited to requiring the best pollution control technology that has been commercially demonstrated for 
the industrial process in question. Mandating a technology achievable for natural gas and infeasible for 
coal puts EPA in the driver’s seat of this nation’s ener^ economy. An alarming precedent, EPA’s 
proposed standards for C02 turns the generation of electricity from an enterprise focused on productivity, 
efficiency and innovation into an industry that first and last must serve the government’s purpose 
regardless cost or productivity. 

The proposed C02 New Source Performance Standards for power plants are EPA’s first direct regulation 
of C02 under a national numeric limit. EPA’s initial C02 regulations promulgated in 2010, such as the 
Tailoring Rule for the large stationary industrial sources, require C02 reduction indirectly by means of 
Best Available Control Technology (BACT) derived energy efficiency measures. In great contrast, EPA’s 
NSPS for C02 requires an amount of C02 reduction that is practicably infeasible. In so acting, EPA 
exceeds a fundamental limit to its authority imposed by the terms of the CAA. 

EPA’s increasing stack of mandates to reduce C02 demonstrate why the federal Clean Air is wholly 
unsuited to regulate this most ubiquitous by-product of human activity and natural process. Whether 
labeled a “dirty pollutant” or not, this chemical compound remains “the gas of life” on this planet and 
thus is quite unlike the conventional pollutants Congress directed EPA to control in the CAA. C02 is 
what results after combustion of a fuel and cannot be readily scrubbed, stripped, filtered or chemically 
changed but must be captured. 

Also in contrast to genuine pollutants listed in the Clean Air Act, C02 levels in our ambient atmosphere 
have no direct adverse health effects. EPA’s Endangerment Finding that C02 (and other greenhouse 
gases) endanger human health relies upon prediction of harm as a result of warmer temperatures in the 
future. OSHA sets a health effects level for C02 at 5000 parts per million; current atmospheric levels of 
C02 are approximately 400 parts per million.’ In public communications, EPA increasingly regards C02 
as a pollutant no diflerent from the six criteria pollutants listed in the Clean Air Act. This misinforms the 
public about the chemical and physical dynamics of human, animal and plant life on this planet. 

The economic damage from EPA’s multiple efforts to supplant coal already are felt across this country. 
More than two hundred power plants and rising number of coal mines have shuttered or plan closure as a 
result of the many new EPA rules for traditional pollutants or in anticipation of these NSPS for C02. 
Unemployment in towns around these plants and mines rises. These closures also come on the heels of 
the coal industry’s approximately $100 billion in investment in state of the art emission control 
technologies. Many coal plants already have reduced criteria pollutants and key toxins by 60-80 percent.^ 

Supplanting coal-fired generation is not toying with the margins of the electric power supply in this 
country. Coal remains the largest source and an essential mainstay of base load electric power operating 
at a steady state twenty-four hours a day. Historically less subject to volatile swings in price, coal is still 
critical to assuring reliable, affordable power. Energy infrastructure such as transmission lines and 
transfer stations developed over a century cannot be rapidly replaced without enormous loss in 
investment, supply, reliability, and affordability. 

U.S. policy makers might consider the human pain created by the most aggressive regulatory initiatives in 
the history of EPA - energy poverty increasing in European countries and emerging in the U.S. The 
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EPA’s rules already have hurt middle and low income families in our country. In the last ten years, the 
cost of energy as percentage of pre-tax income has nearly doubled for the poorest household and can 
absorb 40 percent of income.’ 

Generic “green energy” policies are now imbedded across the entire federal edifice, most of which 
without underlying legislation. And the impacts of those policies disproportionately hurt the poor. Even 
our Native Americans communities are denied the opportunity to develop their significant energy- 
resources on tribal lands. Last October, the Wall Street Journal reported how federal energy policies 
obstruct tribal plans to use their energy assets to alleviate poverty and unemployment. Recall that the 
average incomes of Native American are about one-third that of U.S. citizens and their unemployment 
rates are four times the national average.'” Is there not a more pressing moral obligation to allow Native 
Americans the fruits of employment and economic growth than to deny that opportunity in vague hope of 
averting a slightly warmer climate? 

The Crow Indian reservation in Montana occupies one of the largest reserves of coal in this country. The 
tribe does generate considerable revenue from coal but federal agencies prevent fully taking advantage of 
their substantial coal assets. Tribal chairman Darrin Old Coyote put it simply. “The war on coal is a war 
on our families and our children,”" 


A Rush to Renewables: A Note of Caution 

The federal government already has spent hundreds of billions of taxpayer’s money towards aggressive 
deployment of renewable energy. Perhaps now is the moment to cease the lavish subsidies for more and 
more wind and solar installations- as envisioned in the Climate Action Plan - to allow time to integrate 
the new renewable capacity into the electric grids without sacrificing reliability and affordability. 

At an installed capacity of 12,214 MW, Texas has more wind generation capacity than most countries. 
And Texas has just completed over 2000 miles of transmission lines to utilize the wind generated in the 
far westerns regions of the state - hundreds of miles from the population centers surrounding Interstate 35 
running through the central Texas region. The $7 billion cost of those transmission lines - called the 
Competitive Renewable Enterprise Zones (CREZ)- will be paid by retail electric customers.'^ 

How Texas will best utilize all this wind capacity remains to be seen. Because of intermittency and 
seasonal variability, the Texas grid (Electric Reliability Council of Texas) rates wind generation only at 
8.7 percent of wind’s installed capacity." Increasing use of wind generation can increase reliability risks 
as the wind abruptly stalls or rapidly increases beyond wind speeds appropriate for generation. If wind 
generation receives dispatch priority, our state’s highly competitive real-time nodal market will lose its 
competitive dynamic. 

The soaring electric prices in European countries with ambitious renewable programs should give pause. 
Germany’s rush to renewables has led to the highest electric prices in any developed country. Coupled 
with energy surcharges, taxes and fees, household energy costs have doubled since 2000. Germany has 
adopted the most audacious renewable initiative with a goal of 35 percent of electric generation from 
renewables by 2020 and 85 percent by 2050.''' 
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Britain, Denmark, and Spain also rushed to renewables - and their energy consumers have suffered for it - 
but Germany tops the list for energy cost and human loss. Major media in Germany report increasing 
energy poverty - where heat energy is viewed as a “luxury good” in competition with food.‘^ This was the 
human condition for the majority of the population 250 years ago before the Industrial Revolution when 
England first tapped the vast store of ener^ in coal.’® For the first time since the Industrial Revolution, 
energy regression- as a policy choice in the most developed and affluent nations of the world, rears its 
head. 

Germany began its “Energy Revolution” (Energiewende) in 2000 and dramatically accelerated renewable 
installations in 201 1 after the Fukushima nuclear disaster in Japan. Since 2000, Germany’s electric prices 
have increased 50 percent and are now three times higher than average U.S. prices. By 2020, German 
officials now conservatively estimate electric prices at 40 percent more than current prices.'^ 

Der Spiegel reports that over 600-700,000 German households are cut off from electricity because 
residents could not pay their continually increasing energy bills. The Catholic charity, Caritas, takes 
energy saving light bulbs on their home visits and notes families must decide between using a light bulb 
or having a hot meal.** Has Germany’s ambitious deployment of renewables reduced C02 emissions? No. 
quite the contrary. Germany’s C02 emissions associated with electric generation have increased as more 
coal has been used to back up inherently intermittent and thus unreliable wind or solar electric generation 
- a problem that increases in frequency the larger the load renewables are called upon to play.'^ 

As anecdotal evidence about energy regression, consider that trees in the U.S. are now felled and turned 
into wood pellets to be exported to Germany and Britain for home heating, cooking fuel and (not-so-low- 
carbon) electric generation. While in principle renewable, wood when burned emits abundant C02 and 
particulate matter (otherwise known as harmful pollution). Let’s hope U.S. energy policies do not lead to 
headlines reporting that “Rising Energy Costs Drive Up Forest Thievery,” as more and more people revert 
to burning wood for heat.^° 

Likewise, Britain- the cradle of the Industrial Revolution that released entire populations from abject 
poverty- recently announced that one in four households now live in energy poverty. The Daily Mail 
warns of the risks of 24,000 deaths of the elderly this winter who cannot afford to heat their homes.^’ 

That such a regression from modern living standards could occur so rapidly in these highly developed 
economies is a stunning turn of events that U.S. policy makers would be wise to absorb. Haphazard 
wishful- thinking policies that dismiss energy physics and transfer the cost to consumers are regressive 
and morally objectionable. 


The Enigma: Fossil Fuel Is the Energy of Choice 

Energy dense, abundant, imperishable, versatile, reliable, portable and affordable, fossil fuels provide 85 
percent of the world’s energy because they are superior to current alternatives. This nation’s prosperity -- 
literally “powered” aided by the productivity made possible by concentrated energy- catalyzed multiple 
emission control technologies that have dramatically reduced the CAA’s criteria pollutants and key toxins 
- genuine pollutants that can harm human health.^ Fossil fuels have also reduced the human footprint on 
natural ecosystems. Fertilizer derived from natural gas has dramatically increased agricultural 
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productivity as had the slightly increasing levels of atmospheric COlP Although wind, solar and biofuels 
have increased their share of the U.S. energy supply, they remain an inferior sliver of total supply. The 
EIA’s Energy Outlook 2014 projects that fossil fuels will supply at least 80 percent of this nation’s energy 

in 2040.^' 

Not so long ago, man methodically harnessed the dense energy in fossil fuels and so unleashed economic 
productivity on a scale never imagined in human history. When innovative minds like James Watt 
developed a steam engine which could convert heat energy into mechanical energy, the energy/economic 
limits under which ail human societies had previously existed were blown apart. The greatest change was 
for the average worker. A life of back-breaking drudgery was no longer the common lot of the 
overwhelming majority of mankind. 

Population, life expectancy, and income per capita had changed little for all human history until the 
Industrial Revolution around 1 800. Since then life expectancy has tripled and average global income per 
capita has increased 1 1 -fold. Not coincidentally, man-made emissions of C02 also have risen over the 
same period. See graph.^^ 

Until energy sources comparable or superior to fossil fuels are fully available, grand plans to reduce C02 
emissions should proceed with caution, lest they prematurely jettison the wellsprings of mankind’s 
greatest advance. The historic energy boom in the U.S., if allowed to flourish, offers the opportunity to lift 
millions out of poverty in this country and around the world. This country’s energy riches can now be 
developed subject to elaborate environmental controls and without extending the human energy footprint 
on large swaths of still majestic natural ecosystems. 


8 



196 


Figure 1 

Global Progress, 1 A,D.~2009 A.D. (as indicatedby trends in world population, 
gross domestic product per capita, life expectancy, and carbon dioxide [CO 2 ] 
emissions from fossil fuels) 



GDP/cap {1990 International $1 Population (rntllions) 

C02 (MMT-Carbon) — ^^Life expectancy (yrs, RH) 


Source: Indur M. Goklany, “Humanity Unbound: How Fossil Fuels Saved Humanity from Nature and 
Nature from Humanity,” Cato, December 20, 2012; based on Angus Maddison, Statistics on World 
Population, GDP and Per Capita GDP, 1-2008 AD, University of Groningen, 2010, 
http://www.eiidc.net/MADDlSON/Historical Statistics/vertical-flle 02 20l0.x ls: World Bank, World 
Development Indicators 201 1 . httn://databank.worldbank.org/ : T.A. Boden, G. Marland, and R.J. Andres, 
Global Regional, and National Fossil-Fuel C02 Emissions, 
httD://cdiac. ornl.gov/trends/emis/overview 2008.html . 
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U.S. Senate 

Committee on Environment and Public Works 
Hearing Questions on the Record 
from Senator Jeff Sessions 
to Kathleen Hartnett White 


Question 1. On November 14, 2012, President Obama stated that "the temperature around the 
globe is increasing faster than was predicted even 10 years ago." Again, on May 29, 2013, the 
President stated that; We also know that the climate is warming faster than anybody anticipated 
five or 10 years ago," But the actual temperature data shows that this is not correct. Do you believe 
the President was correct when making these specific assertions? 

Response. The President's assertions that global temperatures are increasing more rapidly than 
earlier predicted are incorrect. His claims of increasing global warming directly contradict the 
temperature trends observed by the five global temperature data sets used across the world and by 
the IPCC. Since 1997 or 1998, these data sets show no statistically significant warming. , 

These data sets are measured by sophisticated satellites and an elaborate system of more than 400 
terrestrial thermometers. The IPCC's most recent Fifth Assessment Report, issued in late September 
2013, also acknowledges, but does not explain, this lull in warming predicted by the models 
comprising the substance of IPCC science over the last three decades. 

The five temperature data sets include two remote sensing satellites (RSS): one operated by the 
Hadley Center (HadCRUT4) at the University of East Anglia in the UK and the other operated by the 
University of Alabama (UOA), The three terrestrial or land-based data sets are operated by the 
Hadley Center in the UK, NASA's Goddard Institute for Space Studies and NOAA's National Climatic 
Data Center. Upon inquiry, it appears that none of these data sets of recent temperature can 
provide any basis for the President's assertion about accelerated warming. Whether pulled from 
thin air or based on a localized data set of temperatures not representative of a global mean, the 
President's Science Advisor, John Holdren, should be questioned about this claim. 

The remote sensing satellites are widely viewed as the most accurate measurement of 
temperatures. These satellites use platinum resistance thermometers which measure temperature 
at various altitudes above the surface of the earth. Terrestrial data sets are subject to various flaws 
including non-representative placement in urban areas subject to a heat-island effect. 

The most recent numbers from the RSS operated by Hadley Center shows no warming for the last 17 
years and 6 months- a total of 210 months. As noted by Dr. Judith Curry in her testimony on January 
16, 2014 in the U.S. Senate EPW Committee, the growing discrepancies between observational 
measurement and the predictions of IPPC's climate models weaken the IPCC's case for concluding 
that anthropogenic emissions of greenhouse gases dominate the natural forces of climate such as 
the sun, water vapor and clouds. Observational evidence trumps modeled predictions. Assumptions 
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about the natural forces' climate sensitivity to emissions of C02 resulting from human activity is the 
core tenet of the IPCC science. 

Question 2. In October, we released a report with the Environment and Public Works Committee 
Republicans entitled, "Neglecting Cornerstone Principle of the Clean Air Act: President Obama's EPA 
Leaves States Behind." The report chronicles EPA's increasing departure from the cooperative 
federalism approach established in the Clean Air Act, As a former head of the Texas Commission on 
Environmental Quality, you are probably familiar with EPA's obligation under our federal 
environmental laws to work cooperatively with States. When it comes to EPA's implementation of 
the President's climate agenda, is it your opinion that EPA is abiding by the "cooperative federalism" 
design of the Clean Air Act. 

Response 

Background Information 

I request to supplement my answer to Question 2 with four papers (attached above) that I have 
previously written about EPA's disregard of the cooperative federalism fundamental to the basic 
constitutional and administrative structure of the federal Clean Air Act (CAA). 

These papers are: 

"The Clean Air Act: The Case for Reform." Texas Public Policy Foundation, November 2012. 

"The Clean Air Act: Reform Proposals," Texas Public Policy Foundation, October 2012. 

"EPA Process vs. Texas Results." Texas Public Policy Foundation, September 2010. 

"Texas' Ozone Success: Chaneine Standards Mask Texas' Ozone Achievements." Texas Public Policy 
Foundation, May 2010. 

Response: I fully agree with the Environment and Public Works Committee minority report that the 
current EPA increasingly departs from the cooperative federalism imbedded in the CAA - a "cornerstone 
principle" of the Act. EPA began straying from this partnership between federal and state authorities 
outlined in the CAA after the 1977 amendments - and even more so after the 1990 amendments to the 
Act. The increased oversight authority given to EPA in these amendments has been used, at the worst, 
to usurp and, at the least, to micromanage the state authority built into the basic design of the original 
CAA. 

Contending with the EPA's micro-management of the state's lawful role in the development of State 
Implementation Plans (SIPs) and permitting programs daily absorbed perhaps half of my time for six 
years when I served as Chairman of the Texas Commission of Environmental Quality from 2001-2007. 

Yet, when compared to EPA's aggressive denial of state authority under President Obama's 
administration, the earlier relation between EPA and TCEQwas ultimately more of a productive 
partnership -although with inherent but not insuperable tension. 

The federal courts already have reversed some recent EPA actions on the basis of EPA denial of 
statutorily guaranteed state authority, but the damage from EPA's unlawful aggression already has been 
incurred. A court's vacature and remand rarely resolves the problem but just sends EPA back to the 
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regulatory drawing board to try a similar approach again. Key reforms of the CAA are needed to specify 
the states' role and legally restrain EPA's continual encroachment on state authority. 

The President's Climate Agenda and Cooperative Federalism 

EPA's implementation of the President's climate agenda has run rough shod over the rudimentary state 
authority guaranteed under black-letter provisions of the CAA. EPA not only departs from any vestige of 
cooperative federalism but also treats the states more as regional offices of the federal Agency than a 
partner and sovereign state. EPA's forced march from the Endangerment Finding in December 2009 - 
through adoption of four related rules- to an automatically effective date of greenhouse gas regulation 
on January 2, 2011 is unprecedented. These rules include the Tailpipe Rule, the Timing Rule, the 
Tailoring Rule, and a Sip Call to 13 states. 

In this imperial initiative to assert regulatory authority over carbon dioxide (C02), EPA denied to states 
the fundamental due process reflected in the CAA and guaranteed in U.S, Constitution. In the Timing 
Rule, EPA omitted the notice and comment period, cleverly characterizing a seizure of vast regulatory 
authority not authorized by Congress as an interpretive rather than a substantive rule. Recall that this 
rule was the trigger for extending regulatory authority over a new universe of 6 million stationary 
sources by EPA's own admission. In the Timing Rule and the Tailoring Rule, EPA declined to estimate 
compliance costs or conduct a cost-benefit analysis. 


Unprecedented Federal Implementation Plan (FIP) Imposed on Texas 

Texas refused to comply with EPA's dictates to begin regulation of ghg in January 2, 2011 because the 
non-delegation doctrine in the Texas constitution prevents a state agency from automatically 
implementing new federal dictates without authorization from the state legislature or through a period 
of notice and comment to impacted entities and the general public. Under the CAA, states have at least 
18 months to incorporate new federal requirements into their SIPs. 

And how did EPA respond to Texas? EPA issued the first in its history, Interim Final Federal 
Implementation Plan (FIP) on Texas. A tortured legal concept intended for instances of imminent harm, 
this Interim Final FIP asserts immediate authority over the state's air permitting programs without a 
scintilla of due process, 

EPA's Invalidation of Texas' Flexible Permitting Program 

Although not part of the President's climate agenda, the EPA's invalidation of the Texas Flexible 
Permitting Program - in place for sixteen years - is an especially egregious example of the current EPA's 
cavalier disregard of states' authority to design-regulatory programs which implement and enforce 
federal air quality requirements. 

In 2010, the EPA disapproved the Texas Flexible Permit Program, This state regulatory program was key 
to the air quality improvement in Texas over the last 16 years. An example of the dramatic 
improvement, the Houston region, in years past vying with Los Angeles as the most ozone polluted city 
in the country, reduced ozone levels from 119 parts per billion (ppb) in 1999 to 84 ppb in 2009. The 
home of the nation's largest petrochemical industrial chemical complex, Houston, Texas met the then 
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legally binding 85 ppb ozone standard. In August of 2012, the Fifth Circuit Court of Appeals vacated 
EPA's disapproval of Flexible Permit Program, but the environmental and economic damage flowing 
from EPA's disapproval persist as do the lost opportunity costs for Texas business, TCEQ and air quality. 

EPA's disapproval of Texas Flexible Permits unraveled the authorization of over 140 major facilities and 
demanded that those refineries, large power plants, chemical plants and factories get new federal 
authorization on threat of closure. In what was a dispute about rule language and "drafting style" was 
used by EPA to threaten closure of the major industrial facilities in Texas. Brandishing the coercive club 
of enforcement authority, EPA claimed to help the facilities by allowing them to sign an Enforcement 
Decree - not subject to negotiation- requiring an admission of violating federal law and payment for a 
community project, none of which is required federal law. Although the federal appeals court vacated 
EPA's disapproval of this innovative Texas program, in the time between EPA's disapproval in 2010 until 
the court's vacature of EPA's action in 2012, most of those 140 facilities had no choice but to "de-flex" 
their permits under EPA's dictates- losing the environmental and economic benefits of the original 
Flexible Permit. 

The Texas Flexible Permit Program reflected the value of the cooperative federalism imbedded in the 
CAA. States' are best equipped to design implementation strategies that maximize environmental gain 
and minimize economic impact. State authority provides greater accountability. Local knowledge 
matters. The state is closer to the regulated entities and the communities in which they operate. State 
agency staff has hands-on knowledge of the regulated entities and a far more practical understanding of 
the real-world effects than distant EPA staff. 

Recent federal court decisions that uphold the CAA's cooperative federalism are helpful. Given the 
increasing examples of EPA's disavowal of state authority, minor amendments to the CAA are necessary 
to solidify the distinction between federal and state authorities. 
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Senator Whitehouse. Thank you very much, Ms. White. 

I have the gavel, and so by definition I am going to be the last 
Senator in the room. So I will let my colleagues precede me in 
order to allow them to move on to their schedules. 

I will begin with the ranking member. Senator Vitter, and then 
we will follow him with Senator Boozman and myself. So it looks 
like it is down to the three of us. Senator Vitter. 

Senator Vitter. Thank you very much. 

I want to get back to this push for us to talk in a fairly precise, 
disciplined way about the science and not be cartoonish about it. 
And certainly, folks in the Congress are a lot more guilty of that 
than anyone at the table. So I don’t mean to level that criticism 
at you all. 

Dr. Curry, you say “Claiming an overwhelming scientific jus- 
tification for the plan,” meaning this particular climate action plan, 
“does a disservice both to climate science and to the policy process.” 
Why don’t you expand on that a little bit more and explain what 
you mean? 

Ms. Curry. There is a great deal of research that needs to be 
done to better understand climate variability and change. Every- 
thing from the sun, climate connections, natural internal variation, 
the role of oceans and so on, there are a lot of things that we don’t 
have adequate understanding to. And to think that all we need to 
do is leap to the impact assessment part of the problem I think 
does a disservice to the science, and we could end up with mis- 
leading conclusions if we don’t really keep trying to understand 
these aspects of the climate system better. 

Senator Vitter. One of my biggest pet peeves in this regard is 
the growth in the last 10 years of the mantra, the rallying cry of 
extreme weather. Because there are a few trends and there aren’t 
a lot of trends. Certainly for obvious reasons, I am from Louisiana, 
I care a whole lot about hurricanes, and I have lived through way 
too many. But we had a hearing before this committee that dealt 
with, among other things, extreme weather. And it was the con- 
sensus of every witness, I don’t think there was any disagreement, 
that in terms of historical record and observation, there is no obser- 
vation, there is no historical record of increasing hurricane or tor- 
nado activity, both in terms of frequency and in terms of strength. 
I point to those two things, because those are the things that are 
most often talked about in terms of this extreme weather narrative. 

Do any of you disagree with that in terms of the historical 
record, the metrics about hurricanes and tornadoes? 

Ms. Curry. I have testified twice previously on House commit- 
tees related to hurricanes and climate change. There are in some 
regions observations of increasing intensity of hurricanes, in the 
Atlantic and the Indian Ocean since 1980. But there is absolutely 
no way to separate that out from anthropogenic causes versus nat- 
ural climatic variability. 

For example, the hurricanes in the Atlantic are probably as in- 
tense in recent decades as they were in the 1950s. So there is just 
no way to separate it out from natural versus anthropogenic, al- 
though in a few ocean basins there is evidence of increased inten- 
sity in hurricanes. 
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Senator Vitter. Does anybody else want to comment about that 
specific subject? 

Mr. Dessler. Yes, I mean, we do have evidence of precipitation, 
more intense events. Now, again, I don’t know what the attribution 
science is on that. But we do see more rain falling and more in- 
tense events. We are seeing more extreme heat waves. In some 
cases, those have been attributed, at least partially, to anthropo- 
genic effects. So in certain things we can do some attribution. But 
you are right, there is a lot of uncertainty in some of these. 

But again, as I said in my testimony, I would encourage everyone 
to think about the things that we are certain about, instead of ar- 
guing about, well, we are uncertain. We are certain the tempera- 
ture is going up. We are certain, or virtually certain, we can argue 
epistemological certainty and science. We are virtually certain that 
it is getting warmer, extreme heat events, the oceans are going to 
rise, the oceans are getting more acidic. These are certain, or vir- 
tually certain. 

Senator Vitter. I accept your testimony. I was specifically ask- 
ing though because this is what is bandied about, at least around 
here and in the media all the time, hurricanes and tornadoes. Do 
you disagree with the discussion we have had about hurricanes and 
tornadoes and that historical record? 

Mr. Dessler. No, I agree with what Dr. Curry said, and I agree 
there are a lot of foolish things that are said by a lot of people in 
the climate change debate on both sides of the debate. I think you 
are exactly right, we should really stick to the science and really 
see what the scientists say. 

Senator Vitter. And Dr. Curry, going back to you, you made the 
statement with regard to this in general, “The sense that extreme 
weather events are now more frequent and intense is symptomatic 
of weather amnesia prior to 1970.” Can you explain what you mean 
exactly? 

Ms. Curry. It is just that people remember back a decade or two. 
But if you look at the actual records, the data records, there was 
much more severe weather in the 1930s and the 1950s in the U.S. 
That is a matter, you can look at EPA, plots, I think I cited one 
in my testimony about heat waves, the heat wave index was much 
worse in the 1930s than anything we have seen in recent decades. 

So almost all extreme events were probably, in the U.S., were 
worse in the 1930s and the 1950s. The one exception, which Dr. 
Dessler mentioned, was the 1-day extreme precipitation amounts. 
We see higher values of that since the 1990s. 

Senator Vitter. Thank you all very much. 

Senator Whitehouse. Thank you. Senator Vitter. Senator 
Boozman. 

Senator Boozman. Thank you very much. 

Dr. Dessler, I agree with you, the science is settled in regard to 
smoking. Would you agree that there was a time, though, that the 
science was such that most scientists felt like smoking was OK? 

Mr. Dessler. I am sorry, was there a time when they said smok- 
ing was OK? 

Senator Boozman. Yes, when the medical authorities felt like 
smoking wasn’t a big deal and it was OK? 

Mr. Dessler. Yes, I think probably in the early 20th century. 
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Senator Boozman. The point I am making is, the idea, and I 
think you agreed to it a few moments ago, in the sense that the 
idea when people question things and then all of a sudden their 
motives and that they are crazy in questioning the scientific aspect 
of the day, because most of the time whoever made it such, made 
the discovery did the research and started questioning, many times 
those people were held in poor standing. 

So I don’t think that is healthy, and I think you would agree 
with that, is that correct? 

Mr. Dessler. Yes, I think that free inquiry is one of the hall- 
marks of science. 

Senator Boozman. I think the question is, in the smoking exam- 
ple, you solve that problem by not smoking anymore. In this prob- 
lem, we can’t solve that problem by not having manmade CO2. We 
are going to create manmade CO2. So I think the question is, is the 
climate model science-settled, is the science settled as to how much 
people are producing, and is the science as to how much we can 
throttle back where we actually would have an impact, a measur- 
able impact to reverse the process. 

So do you feel like those areas are settled? 

Mr. Dessler. So, your question about how much CO2 we 
produce, that is settled. We have a really good accounting of how 
much carbon dioxide comes from fossil fuel combustion, cement and 
deforestation. There is some uncertainty, we understand that. 

Senator Boozman. So when you add in all of the rest of the at- 
mosphere, the solar aspect, the volcanoes, all of that, that is pretty 
well settled? 

Mr. Dessler. We have good measurements of the output of the 
sun for the last few decades. You have to measure it from satellite, 
and volcanoes, you can see it from space. So we have pretty good 
measurements of the radiative force that comes from those. So 
there are not big uncertainties in that. 

There are some uncertainties in aerosols. But as carbon dioxide 
accumulates in the atmosphere, very soon it is going to be really 
the only game in town. 

Now, as far as your question about can do we something about 
it, it is interesting because I think Dr. Curry and I agree com- 
pletely, we just said it in a different way. I agree with her that we 
have no control, no fine control over the climate. I agree that no 
matter what we do, we probably won’t see impacts for a decade or 
two or three. The climate of the next few decades is essentially al- 
ready determined by other factors. 

But the one thing we do have control over is, we have control 
over the climate in the second half of the century and in the cen- 
tury after that and for the next thousand years. So if we dial down, 
we will avoid the very large warmings that are predicted. 

Senator Boozman. So the science is settled as to how much you 
dial down that will produce this or that happening? 

Mr. Dessler. I would say that there is wide agreement on a 
range of climate sensitivities. 

Senator Boozman. But it is not settled, is it? 

Mr. Dessler. Well, it is settled, I would say it is settled on a 
range. And you know what I would encourage you to do is, don’t 
take my word for it. I would invite you to go to a meeting of cli- 



207 


mate scientists. The AMS meeting is in 2 weeks in Atlanta. Dr. 
Curry will be there, I will be there. I talked to Marshall Shepherd, 
President of the AMS. He says you guys are more than welcome. 
Show up, talk to people. And you can find that most people would 
say there is a range of sensitivities. 

Senator Boozman. Let me ask, and then we will go back if he 
will allow, do you a^ee with that? Is the science settled? 

Ms. Curry. The significant thing, and this is in my written testi- 
mony, is that the range of sensitivity was, the likely range was 2 
to 4.5 degrees Centigrade in the Fourth Assessment Report. The 
range has dropped to 1.5 to 4.5. So it was lowered as a result of 
a growing collection of empirically based, observationally based 
studies that indicate lower values of climate sensitivity at 2 de- 
grees Centigrade or lower. 

So, and for the first time, the Fifth Assessment Report declined 
to give a central number, whereas the Fourth Assessment Report 
said 3 degrees was sort of the central value. The Fifth Assessment 
Report gave no central value because this dichotomy of the low val- 
ues from observations and the higher values from climate models. 
So I would say that sensitivity to doubling of carbon dioxide is now 
less certain than we thought it was at the time of the Fourth As- 
sessment Report. 

Mr. Dessler. Could I add one thing to that? That is, of the First, 
Second and Third IPCC Reports did not give a central estimate and 
their estimate of climate sensitivity was one and a half to four and 
a half. Only the Fourth moved it up to 2 degrees and gave a central 
estimate. 

And I agree, there is a range of evidence, you can argue about 
the range. But I would say that there is broad consensus, if you 
go to a scientific meeting, you talk to scientists, you will hear some 
say, yes, this is the range. There may be a few people who are 
outliers. But that is what it is. And given that sensitivity, you can 
then sort of project, OK, if we cut this much, this is the tempera- 
ture. 

Senator Boozman. The thing that I would like to know, we had 
comments about what is going on in Europe and things like that. 
They are really backing up. India and China have both said that 
they are not going to participate, they want their 200 years of in- 
dustrial revolution. So as I said earlier, all pain with no gain. At 
some point we need to be honest with the American public as to 
what we are doing, what the cost is going to be, and what the re- 
sult is as far as actually making a difference if the modeling is cor- 
rect and all that, all those things which we are currently using. I 
think there is some question as to that. 

That is the only point I would make. 

Mr. Lashof. The point I was going to make is that the policy 
question is, do we know enough about the risks to take certain 
steps to reduce emissions of carbon dioxide. I think the answer to 
that is clearly yes. That doesn’t mean we should do crazy things, 
but it means we should take sensible steps forward and China also 
believes that. China is actually looking at capping their own emis- 
sions in the near future, and they recognize that the pollution, both 
of conventional pollutants and of carbon dioxide, is a huge threat 
to their economy and well-being in the future. So it is really, in 
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China now, just a question of timing. But if you look at the 
U.S. 

Senator Boozman. So the Chinese, they are not building coal- 
fired plants? 

Mr. Lashof. They are building coal plants, but they are also 
building wind, they are also building solar. The issue is, you look 
at the individual policies in the President’s climate plan, do they 
make sense, I think the answer is clearly yes. 

Senator Whitehouse. For what it is worth, I just came back 
from China. I went there with Senator McCain. We met with the 
second highest ranking individual in the most important ministry 
in the Chinese government. And that is their climate minister. And 
in everything that we heard from him and everything that we 
heard from our embassy briefer as well, the Chinese are absolutely 
deadly serious about getting something done. They have to keep 
building coal plants for a while because their economy is growing 
so fast that they need the power, and they know that they can 
bring that online. 

They also know that that is their biggest risk of social upheaval 
and disruption. Because people are so fed up with the environ- 
mental consequences that they are experiencing across that coun- 
try, it is the No. 1 thing, our embassy told us, that frightens the 
Chinese government about a green revolution type of thing that 
could upend their rule. 

As a result, they are investing very heavily for two reasons in 
new technologies. For instance, new nuclear technologies that are 
stalled here in the United States, developed here in the United 
States, they have decided to invest in them and they are planning 
to allow them to go forward, would allow them to actually burn 
spent nuclear fuel to create power. 

They also want, in the nuclear industry, in the wind, solar, bat- 
tery storage, all the array of new industries that are going to 
emerge to make for the clean energy economy, competitive advan- 
tage against us. So they have a mercantile reason for doing it and 
a self-preservation reason for doing it. But I cannot tell you how 
strong the sentiment was, both from the embassy and from the 
Chinese officials we visited, including their very highly placed cli- 
mate minister, that they are deadly serious about fixing this, and 
that it is vitally important to them for a whole number of reasons. 

Let me also just follow up with Governor Ritter. You opened your 
testimony with the phrase, you said bipartisan coalescing at the 
State level. Could you describe a little bit more of what you see as 
bipartisan coalescing at the State level and why you think bipar- 
tisan coalescing is happening at the State level while here in Con- 
gress this has become part of the culture wars and the deniers are 
forcing inaction? 

Mr. Ritter. Thank you, Mr. Chairman. I won’t hypothesize about 
what is happening here, but what I can tell you at the State level, 
you take a State like Ohio where there have been efforts to undo 
the renewable energy standard, or the energy efficiency resource 
standard that seems to fail because the business community is able 
to approach Republicans and Democrats alike, in the State house 
as well as approach Governors, and make the business case for a 
clean energy economy. 
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If you look at the supply chain for clean energy manufacturing 
in Ohio, it is a great example of a place where there has heen an 
economic vitality to that State in part because of clean energy. The 
same is really true, I think the Governor of Michigan understands, 
first of all, they are importing all of their coal. They have abundant 
wind and natural gas and the ability to, and actually solar, the 
ability to really mix that over time, increase their renewable en- 
ergy standard, increase their reliance upon natural gas, lower their 
emissions and help their economy. 

There have been other States that have already been able to do 
that, and so some of these States are looking at the examples of 
other States. But at the State level where Governors actually have 
to compete every day with other States for economic vitality they 
don’t just talk about it, you actually have to do it. In those States 
I think that have looked around, they understand, it doesn’t matter 
if I am a Democrat or Republican, if I am not creating jobs in this 
State, and if I am not doing it in a way that also responds to envi- 
ronmental concerns or even climate concerns, then I may be out of 
a job. 

Governor Brewer in Arizona is a big champion of solar. And she 
isn’t a big champion of solar because she is Republican or Demo- 
crat, she happens to be a Republican, but because that economy is 
really going to rely heavily going forward on the solar industries, 
the variety of solar industries. In Colorado, where we made this big 
push around this aggressive renewable energy standard, even dur- 
ing the downturn, the one place in the private sector where our 
economy grew was in the clean energy, clean tech sector. So while 
it is still, while renewable energy is still a small part of the port- 
folio, certainly the natural gas or certainly the coal, I think we 
have seen the clean energy economies in States make an impact on 
those various State job creation abilities, the various economies. 

Senator Whitehouse. And very often that occurs with the strong 
support of major American corporations. Since Senator Boozman is 
here, I will read from the Wal-Mart 2009 Sustainability Report. 
Here is what Wal-Mart published. Climate change may not cause 
hurricanes but warmer ocean water can make them more powerful. 
Climate change may not cause rainfall but it can increase the fre- 
quency and severity of heavy flooding. Climate change may not 
cause droughts, but it can make droughts longer. Every company 
has a responsibility to reduce greenhouses gases as quickly as it 
can. 

They continued by saying, that is why we are working in a num- 
ber of areas to reduce our company’s carbon footprint and also 
working with our suppliers and customers to help them do the 
same. Currently, we are investing in renewable energy, increasing 
energy efficiency in our buildings and trucks, working with sup- 
pliers to take carbon out of products and supporting legislation in 
the U.S. to reduce greenhouse gas emissions. Wal-Mart may be our 
biggest company. If we have a bigger, it is Exxon, which is really 
no longer an American company, it is an international creature. 

Mr. Ritter. We have done a variety of things as well. Senator, 
with utilities. Utility CEOs and CFOs around the country under- 
stand as well their own sort of vulnerability, their own risks. They 
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do their own corporate threat analysis. They have their own share- 
holders. 

Senator Whitehouse. A number of big American corporations 
have actually imposed an internal price on carbon. 

Mr. Ritter. They have done an internal price on carbon. They 
also, like Wal-Mart, are going up the supply chain to look at con- 
sumer goods that come their way are produced and ask the ques- 
tion as it relates to greenhouse gas emissions. 

I actually spent some time in Bentonville with the sustainability 
team at Wal-Mart for a National Academy of Sciences panel that 
I am participating in, and had what I would consider a brilliant 
day in listening to Wal-Mart’s leadership discuss about their sus- 
tainability efforts around the country, and then thinking about how 
to do that as well with the supply chain. But it is a great example. 

Senator Whitehouse. Great. Thank you very much. 

Ms. Curry, you are described very often when I look up your 
name as a contrarian climate scientist. What does that mean? 

Ms. Curry. I have no idea. There is a lot of words that get ban- 
died about in the political debate. 

Senator Whitehouse. This is not just in the political debate. 
This is like Google, news stories, all sorts of things. 

Ms. Curry. Skepticism is one of the norms of science. The way 
that we test theories and ideas is to challenge them. And a good 
theory will be able to defend itself against challenges. 

When people try to defend their theory by calling people who 
challenge their theory by names, deniers, whatever, that is not a 
good sign that it is a strong theory. 

Senator Whitehouse. Do you think the scientific theory is influ- 
enced by what a scientist is called? 

Ms. Curry. No. I am just saying this is part of the public debate, 
not the scientific debate. 

Senator Whitehouse. OK. I thought you were saying that you 
called into question the scientific theory what you were called. 

Ms. Curry. I don’t know that Andrew would call me a 
contrarian. 

Senator Whitehouse. And that doesn’t seem to be right. 

Ms. Curry. I don’t think climate scientists would call me a 
contrarian. 

Senator Whitehouse. Is it true that in 2007 you wrote in the 
Washington Post about climate change that if the risk is great, 
then it may be worth acting againsfi even if the probability is 
small, and that you have yet to see any option that is worse than 
ignoring the risk of global warming and doing nothing? Was that 
your Washington Post editorial from 2007? 

Ms. Curry. Yes, I wrote those words in 2007. A couple of things. 
My thinking has evolved somewhat since 2007, as I have seen in- 
creasing evidence. I still think that there is a real risk there and 
that we need to figure out how to deal with it. 

Senator Whitehouse. You do think that there is a real risk 
there and that we need to figure out how to deal with it? 

Ms. Curry. Yes. We may decide to do nothing and just to do local 
adaptation and to see what happens. 

Senator Whitehouse. That would probably be the worst option, 
though. Correct? 
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Ms. Curry. I am not judging specific policy options. 

Senator Whitehouse. OK. Well, as of 2007, you would have 
thought that was the worst option. 

Ms. Curry. Yes, as of 2007. I had more confidence in the con- 
sensus, the IPCC consensus, I had more confidence in that process. 

Senator Whitehouse. Let me turn to Ms. White for a moment. 

You opened your testimony by saying that you brought good 
news. And the good news was that carbon emissions and carbon in- 
tensity were both declining. 

Ms. White. Yes. 

Senator Whitehouse. Why is that good news? 

Ms. White. It could be on a variety of levels, depending on the 
point of view. It is a measure of efficiency, energy efficiency in our 
economy. It is also a lot of the emission control technologies or 
methodologies for the traditional pollutants, the criteria pollutants 
listed in the Clean Air Act as well as toxins. The great efforts over 
the last 20 years that are in place now, those also just coinciden- 
tally reduce CO 2 . So I think you see in those, you see the general 
reduction of any kind of 

Senator Whitehouse. Any other reason that reducing carbon 
emissions is good news? 

Ms. White. I think the reasons I just stated were very good. It 
is a measure of reducing all those others. I defer not to something 
that someone calls consensus science. I have tried to follow the 
science, been involved with my work in environmental regulation 
for 30 years. But I do not reach a conclusion. 

Senator Whitehouse. So are the only two reasons that you think 
it is good news, that carbon emissions and carbon intensity are 
going because it shows that some emissions controls, technologies 
are working and the energy economy is becoming more efficient? 

Ms. White. I think that is profound, that the continual efficiency 
of our economy, even as population grows and the economy grows. 
I think that is something 

Senator Whitehouse. In terms of the carbon emissions having 
any effect on, say, the atmosphere or our oceans? Do you think it 
is good news with respect to the atmosphere and oceans as well? 

Ms. White. Well, like I said, I don’t reach conclusions on that. 
But because there are 

Senator Whitehouse. Why would you not reach conclusions on 
that but reach conclusions on energy efficiency? 

Ms. White. Because I am not as persuaded by the science as I 
understand it as layman than some others. 

Senator Whitehouse. OK, so you are just a layman with respect 
to carbon’s effect on the atmosphere? 

Ms. White. Yes, with respect to science. I am 

Senator Whitehouse. OK, well, I will end that there. 

Ms. White. But if I could say one more thing, and this is 
that 

Senator Whitehouse. And then I will turn back to Senator 
Boozman, who would like another moment. 

Ms. White. In response to Dr. Curry’s testimony, I am struck 
that there is a very significant need for more research on natural 
variability and the climate sensitivity to manmade CO 2 in the con- 
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text of natural, as you mentioned, in terms of aerosols and the sun 
and all of that. I think 

Senator Whitehouse. Senator Boozman. 

Senator Boozman. The only thing I would say is that I think 
every company, every individual, all of us need to do a much better 
job of doing what we can, and we can, conservation I think is the 
key to this whole thing. We don’t talk near enough about it. Back 
when most of you all were growing up, like me, you simply did not 
leave a room without turning out the lights or your parents yelled 
at you and said, turn the lights out. We don’t do that anymore. 

The other thing is, the question is, with a potential problem, I 
think the question is, are we better off with coming up with a com- 
plex scheme like the cap and trade program that was passed in the 
House, which was overwhelmingly rejected by the American public, 
and I think you could argue that it was one of the major drivers 
for the Democrats losing the House that year, are we in the posi- 
tion to micromanage this thing up here with very complex schemes 
as we have done with other things. I think that the States are 
doing a good job. You have alluded to that. Senator Whitehouse al- 
luded to the fact that industry was getting aggressive. 

And I do think that, I think Ms. Curry is very representative of 
the group of scientists who, in good faith, simply don’t feel like the 
science is settled. I think there is evidence in that regard. Cer- 
tainly the modeling, the fact that we can just say, this modeling 
is perfect and this and that, and we can predict all these things, 
I think that it is OK, we need people to question these things. It 
is very, very important. 

The other thing is, if we are in a situation, and I think it is real- 
ly up for grabs whether or not the Chinese or the Indians, the dis- 
cussions I have had with them, they might be doing a better job. 
But the discussions I have had with them again, their attitude is, 
we will be responsible in 200 years after we have our industrial 
revolution. We have problems we have to deal with. And they 
might ratchet it down where they can actually see their hand in 
front of their face again, as opposed to now. 

But what I want to know, from all of you at some point in time, 
and I don’t think it is fair that the American people don’t under- 
stand this, what is going to be the cost? What we have to do as 
a country, if nobody else really participates at great length, if we 
do all these things, what is going to be the end result? What is that 
going to do to our environment, what is it going to do to whatever. 

There are certainly a lot of things that we can do and need to 
be doing, common sense things. We all want to protect the environ- 
ment, and we can do a much better job of that. But when you real- 
ly make it such that you are talking about significantly increasing 
electricity prices, what I want to know at some point is what is 
that going to do to jobs, what is it going to do to people who are 
retired on fixed incomes, what is it going to do to single moms, all 
of those kind of folks, when you are talking about significantly in- 
creasing their energy prices and their gasoline, electricity and 
things like that. 

And if somebody would comment that you can do that without 
significantly increasing energy prices, I would like to hear that. 
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Mr. Lashof. We did analyze a proposal for achieving significant 
further progress, building on the progress which I think is quite 
significant over the last 5 years. To continue to reduce the CO 2 
emissions, particularly from the power sector, which is our biggest 
source. And we find that we can make another 23 to 30 percent re- 
duction without a significant impact on electricity prices. 

Why? Well, partly because of energy efficiency, we are learning 
to use electricity much more efficiently and we have a lot more po- 
tential there. It doesn’t just happen by accident. The States have 
adopted policies that are driving an $8 billion industry in that. 

The other reason is the cost of renewables has come down re- 
markably in the last 5 years. Wind is now much cheaper than 
building a new coal plant, and is competitive with just operating 
some plants in some circumstances. Solar has come down by 80 
percent in the last 5 years. People haven’t really fully understood 
the revolution that has happened in the renewable energy industry 
over that period of time. We actually have a huge opportunity to 
get big reductions without driving up electricity prices in a signifi- 
cant way. 

Senator Whitehouse. Let me thank the witnesses very much. 
Let me thank Senator Boozman for staying. 

I would respond on that that there clearly are costs if you apply 
what I proposed, which is a carbon fee. But if you make it revenue 
neutral, then every single dollar of it goes back to the American 
public. And so net, net, there is no cost. What you get is savings 
in terms of not having to fortify our coasts, for instance, against 
rising sea levels, not having to figure out how you deal with fisher- 
men whose catches have moved either offshore or out in the deeper 
waters or into other States that they can’t reach any longer. 

What do you do with foresters whose forests are burned because 
the pine beetle climbed up higher because there was no cold snap 
to wipe them out, and so there are the red forests that Senator 
Merkley described. 

Then there is the competitiveness question which is that if we in- 
vest only in the fossil fuels, which are on the wrong end of the cost 
curve that Dr. Lashof described, solar and these technology based 
sources are going to continue to reduce, and fossil and extractive 
based are going to continue to be expensive. If we are on the losing 
end of international competition for those newer, I don’t want to 
buy that stuff from China. I don’t want to be buying it from the 
EU. I want our American industries to be the leaders in that. And 
if our fossil fuel industry is trying to sabotage our clean energy in- 
dustry for immediate market share advantage, it is doing a long 
term disservice to the economy and to the well-being of our coun- 
try. 

So I think that the cost questions are real ones, but I think they 
are answered in the context of how we do something intelligent 
about solving what is a very, very real problem. And I thank the 
witnesses for sharing their various views. We will keep the record 
of the hearing open for 2 weeks for anyone who wishes to add any- 
thing further to the record and for those who have been asked to 
provide something to provide it for the record. 

I look forward to working with my colleagues and I hope sooner 
rather than later, even with Republican colleagues, to address cli- 
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mate change and carbon pollution. Because you can get into discus- 
sions about what climate modeling tells you, but you can’t debate 
the acidification of the seas. You can’t debate the 10 inches of sea 
level rise that my tide gauge in Newport, Rhode Island, has al- 
ready seen. You can’t debate that Narragansett Bay is already 3 
or 4 degrees warmer in the winter. 

So you want to set aside the argument where there is modeling 
fights. Let’s look at the areas where we are really hurting our- 
selves, and then it is, as Dr. Dessler said, virtually certain with 
any, what was the word, epistemological certainty, I think you 
said. Good words to close by. Thank you very much. 

[Whereupon, at 1:12 p.m., the committee was adjourned.] 
[Additional material submitted for the record follows:] 
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November 15. 2013 


The Honorable Gina McCarthy 
Administrator 

U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, N.W. 

Washington, D.C. 20460 

Dear Administrator McCarthy: 

We write regarding your agency’s recently proposed “Standards of Performance for 
Greerfiouse Gas Emissions for New Stationary Sources: Electric Utility Generating Units” 
signed on September 20, 2013 pursuant to Section 1 11 of the Clean Air Act (CAA). As 
proposed, the rule would establish carbon dioxide emission standards for new fossil fuel-fired 
power plants and require that new coal-fired power plants in the United States install carbon 
capture and storage (CCS) technologies that are not commercially viable. In this proposed rule, 
we believe that EPA is proposing to impose standards beyond the scope of its legal authority, 
and we respectfiilly request the agency withdraw the proposed rule. 

Section 1 1 1 of the CAA authorizes EPA to set emissions standards for certain listed 
stationary sources and pollutants. Under Section 111, however, EPA may only impose emissions 
standards that would require the use of technologies that have been “adequately demonstrated.” 

In the proposed rule, EPA maintains that CCS technologies for coal-fired power plants have been 
“adequately demonstrated” based on three government-funded CCS projects under the 
Department of Energy’s Clean Coal Power Initiative (CCPI), including a project under 
construction in Mississippi, and two planned projects in Texas and California. EPA also cites a 
fourth small-scale, Canadian government-funded CCS project under construction in 
Saskatchewan, Canada. During our hearing this week on EPA’s proposal. Acting Assistant 
Administrator Janet McCabe confirmed that the agency uses these four projects as the basis for 
meeting the statutory requirement that CCS technologies be adequately demonstrated for coal- 
fired power plants. 

While EPA maintains that CCS for commercial coal-fired power plants is “adequately 
demonstrated” based on these government-funded projects, the Energy Policy Act of 2005 
prohibits EPA from setting a performance standard under CAA Section 1 1 1 for commercial 
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Administrator McCarthy, November 15, 2013 
Page 2 

power plants based on the use of technology at CCPl projects. The Energy Policy Act of 2005 
specifically prohibits EPA from considering technology used at a facility receiving assistance 
under the Department of Energy’s CCPl, or at a facility that is receiving an advanced coal 
project tax credit, as being “adequately demonstrated" for purposes of Section 111 of the CAA, ’ 
Under these provisions of the Energy Policy Act of 2005, EPA’s consideration of CCPl projects 
to determine that CCS for coal-fired power plants is “adequately demonstrated” is prohibited. 

In light of these statutory' prohibitions, we request that the EPA’s proposed rule, which 
has not yet been published in the Federal Register, be withdrawn. This will ensure that the 
agency does not propose standards beyond its legal authority. This will also ensure that 
stakeholders and the public will not have to incur additional costs to respond to a proposal that 
contravenes applicable law. 

We request that you advise the Committee of the agency’s planned actions with regard to 
this request not later than November 22, 2013. If you have any questions, please contact Tom 
Hassenboehler or Mary Neumayr of the Majority Committee staff at (202) 225-2927. 


Sincerely, 



Chairman 



Joe Barton 
Chairman Emeritus 


Ed Whitfield ^ 

Chairman 

Subcommittee on Energy and Power 




Steve Scalise ^ 

Vice-Chair 

Subcommittee on Energy and Commerce 


cc: The Honorable Henry A. Waxman, Ranking Member 

The Honorable Bobby L. Rush, Ranking Member, Subcommittee on Energy and Power 


' See 4 2 U .S. C lS9 6 2 {i) (“No technology, or level of emission reduction solely by reason of the use of technology, 
or the achievement of the emission reduction by I or more facilities receiving assistance under this Act, shall be 
considered to be . . . adequately demonstrated for purposes of [section 11 1 of the Clean Air Act] . . ‘^6 L S < . 
48AIE) (“No use of technology ... at one or more facilities with respect to which a credit is allowed under this 
section, shall be considered to indicate that die technology ... is adequately demonstrated for purpose of section 1 1 1 
of the Clean Air Act”); see also H. Comm, on Energy and Commerce, Report on H.R. 1 640, “Enei^' Policy Act of 
2005,” R R . Reot. No , 1 09 -215 at 239-40 (July 29, 20O5><July 29, 2005)(“the use of a certain technology by any 
facility assisted under this subtitle . . . will not result in that technology . . . being considered achievable, achievable 
in practice, or ‘adequately demonstrated’ for puiposes of [section HI of the Clean Air Act]”). 
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December 19, 2013 


The Honorable Gina McCarthy 
Administrator 

Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 
Wasliington, D.C. 20004 

Dear Administrator McCarthy, 

Science is a valuable tool to help policymakers navigate complex issues. However, when 
inconvenient facts are disregarded or when dissenting voices are muzzled, a frank discussion 
becomes impossible. The Enviromnental Protection Agency (EPA) cannot continue to rush 
ahead with costly regulations without allowing time for a real-world look at the science. 

We are concerned about the Agency’s apparent disregard for the concerns of its science 
advisors. On December 3, 2013, Chairman Smith wrote to you about the troubling findings of 
the Science Advisory Board’s (SAB) Work Group highlighting problems with the science that 
underlies the proposed New Source Perfonnanoe Standards (NSPS) tor power plants,' Tlie Work 
Group showed that EPA rushed ahead with its costly power plant proposal without waiting for 
the advice of its independent science advisors and that the underlying science lacked adequate 
peer review.^ 

These discoveries raised serious questions about EPA’s proposed rule and clearly merited 
further review. However, when these concerns were raised, a senior official in the EPA Air 
Office sought to distance the Agency from the criticisms leveled by tlie SAB W'ork Group. 
Specifically, the EPA claimed that the NSPS is not “setting any requirements on sequestration 
and not providing any analysis as such because we don’t speak to the sequestration.’” The claim 
that the rule doesn’t need to address storage concerns highlights your Agency’s continued lack of 
transparency and consistent attempts to avoid accountability. 


' Standards of Performance for Greenhouse Ga.s Emission from New Stationary Sources: Electric utility Generating 
Unfe (Sept. 20, 20! 3). 

^ Memorandum fi'om SAB Work Group on EPA Planned Actions for SAB Consideration of the Undei-lying Science 
to Members of the Chartered SAB and SAB Liaisons, Nov. 12, 2013. 

' SAB Suggests Dropping Review Of CCS In Utility NSPS After EPA Pushback, insideEPA, Dec. 5, 2013 (quoting 
Peter Tsirigotis, Director, Sector Policies and Progrmns Division, Office of Air and Radiation, US EPA). 
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While the Agency admitted that there are some unanswered scientific issues regarding 
carbon capture and storage (CCS) systems, the official noted that “most of those things are 
outside of this rulemaking, Because long-term geologic storage encompasses new science and 
lacks a proven regulatory framework,^ EPA attempted to avoid the obvious questions regarding 
storage of carbon. In particular, EPA deflects the concerns raised by its science advisors by 
claiming that the charges of inadequate peer-review relate to studies beyond the scope of the 
NSPS proposal. In other words, EPA wants people to believe that the rule’s regulatory footprint 
only covers carbon capture, without addressing what happens to the captured carbon. 

The Agency’s distinction rings hollow. The new mandates in the NSPS rule will create 
regulatory burdens and litigation risks that could make carbon dioxide from power plants no 
longer economically viable for use in enhanced oil recovery (EOR) operations. But since EOR is 
currently the only way to comply with the new power plant rule,'’ this would impede both the 
practical operation of the rule and erect unnecessary barriers to the use of EOR. As you know, 
the Committee has already raised concerns with the Agency’s premature declaration of 
“adequate demonstration’’ of CCS under the Clean Air Act; unintended burdens on EOR further 
complicate the analy.sis. 

In order to operate as intended, the proposed NSPS rule demands that carbon captured by 
CCS technology be made available for use in EOR. In fact, EPA notes in the proposed rule that 
“the cost of ‘full capture’ CCS without EOR is outside the range of costs that companies are 
considering for comparable generation and Iherefore should not be considered [a Best System of 
Emissions Reduction] for C02 emissions for coal-fired power plants,”’ Further, EPA recently 
argued before the U.S. Supreme Court that its Clean Air Act authority should “ensure that the 
reductions that had to take place were done in the most cost-effective manner possible.”* 

The importance of being able to use carbon dioxide from power plants in EOR operations 
was confirmed at the Science Committee’s October 29, 2013, hearing on the NSPS proposal. 

The hearing identified a range of concerns about whetlier tire CCS technology necessary to 
comply witli the proposed rule is commercially ready. In response to our concerns, we were 
assured that the use of carbon dioxide in EOR operations would be an important part of the way 
that the NSPS rule would function. For example, Kurt Waltzer, of the Clean Air Task Force, 
stated that “wide use of carbon dioxide captured from power and industrial plants is vital to 
expanded use of [EOR] in the U.S. that will increase U.S. oil production and decrease 
dependence on foreign oil.”’ 

Furthermore, testimony in our October hearing made the point that the cost of CCS 
related operations will be an important part of whether the rule, and tlie President’s larger climate 


“w. 

* In fact, no one has ever successfitlly obtained the nece.ssaty pennit to permanently store carbon dioxide under 
EPA's Class VI injection wells. Consequently, Enhanced Oil Recovery (EOR) is currently the only means of 
satistying the terms of the NSPS mandate. 

^ See supra at n. 4. 

’ Standards of Performance for Greenliouse Gas Emission from New Stationary Sources: Electric Utility Generating 
Units (Sept. 20, 2013), prepublication version at 30-3 1 . 

* Transcript of US EPA, et al. v. EME Homer City Generation, L.P., et al., (U.S. Dec. 10, 2013)(No. 12- 
1 1 82){argument of Deputy Solicitor General on behalf of EPA) at 32. 

’ EPA Power Plant Regulations: Is the Technology Ready?, Subcomm. On Env. Of the H. Comm. On Science, 
Space, and Technology, 1 13® Cong. (Oct. 29, 2013) (testimony of Kurt Walzer at 2), 
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initiatives, can operate effectively. Charles McConnell, from Rice University and a former 
Assistant Secretary of Energy in the Obama Administration, explained that the President’s 
carbon-related objecti ves “can only be achieved through the broad global deployment of low cost. 
commercially viable technology for capturing and permanently and safely storing/utilizing CO 2 from 
all fossil energy sources ,"'” 

Indeed, the most widely cited example of a CCS development project — ^the Kemper County, 
Mississippi project — is predicated on integrating carbon capture with state-of-the-art use of the 
carbon for EOR purposes. When you testified before our Committee on November 1 4th, the only 
domestic project you could name was, in fact, this same project. Although there have been 
significant delays and cost-overruns, as with any untested technology, we believe the Kemper County 
project Holds promise and will advance our understanding of the science and economics of CCS. 
However, given the prohibitions of the Energy Policy Act of 2005 (EPAct)," this project alone 
cannot form the basis of adequate demonstration under the Act, Moreover, the encumbrances the 
NSPS rule unnecessarily places on EOR operations further calls into question whetlier Kemper can 
be the basis for such a regulation. 

Given the importance EPA places on using EOR to offset the incredible costs of CCS 
technologies,'^ we are confounded as to why the NSPS rule includes language that would impose 
new regulatory burdens on EOR operators who seek to use carbon captured from power plants. 
Specifically, the proposal would require EOR operators to meet new reporting obligations under 
Subpart RR of tlie Greenhouse Gas (GHG) reporting rules.'’ Although these Subpart RR 
reporting rules have always been voluntary, the NSPS would make them mandatory for EOR 
operators. With this new requirement the EPA quietly declares war on EOR. 

This new Agency mandate — placed only on carbon captured to satisfy the NSPS rule for 
power plants — creates a variety of new regulatory costs. For example, Subpart RR reporting 
requires that operators draft and obtain EPA approval for monitoring,, reporting, and verification 
(MRV) plans. Not only will such MRV plans be costly to create and administer, the process for 
approving these plans is likely to result in litigation that will add both costs and delays for EOR 
operators. 

All of diese burdens are being imposed on an industry unrelated to power plants and witli 
no clear justification. As EPA noted in the 2010 final GHG rule, the reporting mandates do not 
directly advance public health.''' These unnecessary additional costs and delays would be 
avoided if EPA continued to allow' EOR operators accepting power plant CO 2 to report under 
Subpart UU, which EPA identified in its final GHG reporting rule as the more appropriate for 
EOR operators.'’ 


EPA Power Plant Regulations: Is the Technology Ready? , Subcomm. On Env, Of the H, Comm. On Science, 
Space, and Technology, 113* Cong. (Oct. 29, 2013) (testimony of Charles D. McConnell at 3). 

" 42 U.S.C. § 15962(i). See also Letter from Chairman l,amar Smith to Administrator McCarthy, Nov. 6, 2013, 
Standards of Performance for Greenhouse Gas Emission from New Stationary Sources: Electric utility Generating 
Units (Sept. 20, 20 1 3), prepublication version at 30-3 1 . 

Id. at 279. 

'■* Instead, the .Agency claimed that the “greatest benefit of mandatory reporting. . .will be realized in developing 
future GHG policies.” Mandatory Reporting of Greenhouse Gases: Injection and Geologic Sequestration of Carbon 
Dioxide; Final Rule. 75 Fed. Reg. 75,060 (Dec. 1, 201 0) at 75,075. 

Id. at 75,076. 
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Further, the NSPS mandates that the EPA imposes on EOR operators are not the only 
new regulatory burdens operators must shoulder. The NSPS rule must be placed in the context 
of other rules EPA is pushing through. For example, the Office of Management and Budget has 
completed its review of an EPA final rule that addresses whether compressed carbon dioxide 
should be treated as a hazardous waste under the Resource Conservation and Recovery Act 
(RCRA). We understand that this rule would potentially grant conditional exclusions to 
particular types of carbon dioxide streams. 

While, such a rule seems sensible, it may in fact create substantial uncertainties. For 
example despite their constructive and commercially important use in EOR, EPA’s rule may 
classify these carbon dioxide streams as “solid waste.” Practically speaking, that would mean 
exposing EOR operators to potential liabilit}' under RCRA. If the Agency merely create.s a 
narrow carve-out for Class VI storage wells, it may fail to protect the use of carbon dioxide 
incidentally stored or injected for EOR purposes. The Agency must ensure that RCRA doesn’t 
create additional obstacles to the use of anthropogenic carbon for EOR activities. The EPA 
cannot afford to ignore the complex consequences of its rules in real-world applications. 
Ultimately, the American people will bear the burden if the Agency ignores the cumulative 
effects of the rule-making web EPA continues to weave. 

It is unacceptable that the Agency’s power plant rule would create new obstacles to the 
very technology that the rule puiports to advance. Accordingly, we look forward to your 
explanation regarding the justification for including the new reporting requirements in the 
proposed rule. We also request any analysis prepared by EPA on the costs associated with this 
specific provision and how' those costs may affect the economic viability of the use of power 
plant CO2 in EOR operations. Clearly, this rule covers the entire system of emissions reductions, 
and as such, EPA must address both the feasibility of new capture technologies and the 
unanswered concerns about storage of captured carbon. 

The EPA’s proposed power plant regulations wall put Americans out of work and will 
make electricity more expensive and less reliable. It is misleading and dangerous for EPA to 
quietly dismiss inconvenient facts and ignore the real-world consequences of its costly 
regulations. Americans de.serve honesty. 

Thank you for your prompt attention to this matter. 

Sincerely, 




Lamar Smith 
Chairman 





Rep. Ralph M. Hal! 
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Rep. 'fhomas Massie 

,A/^^ 


Rep. Jim Bridenstine 


0|wi ^Mhnay' 

Rep. Chris Collias 



David T. Allen, Chair, Science Advisoiy Board. 

James R. Mihelcic, Chair, Science Advisory Board Work Group on EPA Planned Actions 
Rep, Eddie Bernice Johnson, Ranking Member, Committee on Science, Space, and Technology 
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Center for Regulatory Effectiveness 

1601 Connecticut Avenue, NW 
Washington, DC 20009 
Tel: (202) 265-2383 Fax: (202) 939-6969 
secretarvltttmbsdc.com www.TheCRE.com 


DRAFT 

December , 20 1 3 


The Honorable Regina A McCarthy 
Administrator 

Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

Re: BACT Availability Determinations 

Dear Administrator McCarthy; 

Having served on the EPA’s Environmental Finance Advisory Board (EFAB) and having had the lead 
on its initial review of Carbon Capture and Sequestration (CCS) financing, I compliment you for 
utilizing the capabilities of this talented group and hopefully you will continue to benefit from their 
services. ' 

Attached please find a report prepared by the Center for Regulatory Effectiveness (CRE),^ Carbon 
Capture and Sequestration: EPA 's Technology Availability Determinations Need to he Reproducible. 
The paper concludes that, under the Data Quality Act (DQA), EPA's BACT determinations are 
influential information and are subject to the law’s reproducibility requirements. 

EPA’s pre-dissemination review process for BACT determinations which ensures that such 
determinations are DQA compliant is one of the issues discussed in CRE’s paper. Because of EPA’s 
pre-dissemination review requirements: 

■ There is a need to begin immediately a review of EPA’s database on CCS to determine if the 
agency’s statements on CCS availability comply with the DQA. 

We believe that the traditional APA notice-and-comment period^ is too confining to address 
the complexities inherent in DQA issues related to CCS. Consequently, we believe you should 
encourage non-Federal parties to develop a discussion forum which would allow all 
stakeholders to participate in the review at no cost to EPA. 

■ A public discussion of CCS availability needs to be interactive and continuing; we are 
beginning the debate by posting the attached paper for public comment on CRE’s CCS BACT 


For more information about my service on the EFAB, please see, 
hltn://tliecre.com/odf/2fl()9l)3()9 EFAB 2009-2(m).n<lf . 

"For more infonnation about CRE, please see http://www.thccre.com/oii'a/?page id-8 . 

^ For more information on the inadequacy of public comment periods, please see 
httn://\\ww.thecre.com/oira/?n"2n5 . 
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Interactive Public Docket'' (IPD) which is available at httD://w\vw.tiieci'e.com/forum 1 0/ 

The aforementioned IPD developed by CRE will provide stakeholders with a forum to submit 
data and subject it to peer review 24/7 after the termination of the notice and comment period. 

EPA has the authority under existing law not only to review the comments contained in an 
IPD but also has the authority to upload comments of their choice from the IPD if the said 
comments have a precursor comment in the docket generated during the APA comment period. 
See Portland Cement. 

Periodically CRE will review the comments posted on the IPD and submit the results of its 
analysis to EPA, 0MB, Congressional Committee and make it available to the public by 
posting it on the IPD. 


■ To help spur public participation in the discussion process, we would appreciate EPA 
notifying the public of: 

1. The availability of the CRE CCS BACT Interactive Public Docket 
httD://www.thecre.corn/forum 1 0/ in the forthcoming Notice of Proposed Rulemaking 
or through other means and 

2. Announce the agency’s views on whether its BACT determination for CCS is compliant 
with the DQA and its implementing guidance and if so providing the public with the 
relevant documentation in support of the agency’s eonchision. 


Respectfully, 


Jim Tozzi 

Member. Board of Advisors 

Attachment, Carbon Capture and Sequestration: EPA's Technology Availability Determinations Need 
to be Reproducible. 


See, littp://en.wikincdia.org/'viki/liitcractivc Public Docket . 



DRAFT 


Carbon Capture and Sequestration: 

EPA’s Technology Availability Determinations 
Need to be Reproducible 


December 20 1 3 


Bruce Lxvinson 

Center for Regulatory Effectiveness 
1601 Connecticut Avenue 
Washington, DC 20009 
202.265.2383 
www.TheCRE.com 
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DRAFT 

Carbon Capture and Sequestration: 

EPA’s Technology Availability Determinations 
Need to be Reproducible 


“In light of the issues we identified, we believe that. ..Carbon Program 
goals may not be achieved without implementation of corrective actions. 
Specifically, projects may not be completed, deliverables might not he 
received, job creation will not meet anticipated targets.... “ 

- DOE, Office of Inspector General, “Audit Report: DOE’s Industrial 
Carbon Capture and Storage Program,” March 2013.' 

“To date, there are no commercial ventures in the United States that 
capture, transport, and inject industrial-scale quantities of C02....’’ 

- Congressional Research Service, September 30, 2013.^ 


Issue: Are Carbon Capture and Sequestration (CCS) Technologies Available? 

For coal-fired power plants, and the consumers who depend on them, the defining issue at the center of 
EPA’s Proposed Rule on greenhouse gas emissions from electricity generating units (RIN 2060-AQ91) 
is whether technologies to capture and store CO; are “available” as defined by the Clean Air Act 
Amendments (CAAA), If EPA determines that CCS technologies are available, then utilities will be 
required to install such equipment on new/revamped coal-powered generating stations. 

The term Best Available Control Technology (BACT)is deTmed in the CAAA but it is EPA’s job to decide 
whether or not a developing environmental technology is available. EPA’s discretion in making BACT 
determinations is primarily regulated by two laws: 

1 . The Clean Air Act as amended which defines BACT; and 

2. The Data Quality Act (DQA)’ which sets enforceable quality standards for EPA infonnation 
disseminations- including their BACT determinations. 


' Department of Energy, Office of Inspector General, “Audit Report: The Department of Energy’s 
Industrial Carbon Capture and Storage Program Funded by the American Recovery and 
Reinvestment Act,” March 2013, p, 15, hltp:/./energv.aov/sitcs.mrod.'Tiles/2013/04/f0.''OAS-RA-l.t-15 O.pdf . 

^ Peter Folger, Congressional Research Service. “Carbon Capture and Sequestration: Research, 
Development, and Demonstration at the U.S. Department of Energy,” (CCS RD&D) September 30, 2013, 
Summary. httr).77www.fas.Qru/sgp/crs/misc/R42496.pdf . 

^ See, littp:/,:www. foreffectivegov.org/node/3479. 
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This paper will: 

1 . Discuss CCS technologies and their availability, based on recent federal data; 

2. Review how the CAAA defines BACT; and 

3. Place EPA’s BACT determinations within the reproducibility requirements of the DQA. 


What Is Carbon Capture and Sequestration? 

The Congressional Research Service (CRS), in its CCS Primer, explains that “[C]arbon capture and 
sequestration (or storage) — known as CCS — is a physical process that involves capturing manmade carbon 
dioxide (COj) at its source and storing it before its release to the atmosphere.”'' 


CRS also notes that the reason why CCS 
technologies are of interest to policy makers is not 
because CCS technologies are ready to be deployed, 
but rather because the “promise of CCS lies in the 
potential for technology to capture COj emitted from 
large, industrial sources....”’ 

An integrated industrial CCS system would include 
three core “steps: (1) capturing CO^ and separating it 
from other gases; (2) purifying, compressing, and 
transporting the captured COj to the sequestration 
site; and (3) injecting the COj in subsurface 
geological reservoirs or storing it in the oceans.”* 


For CCS to succeed at reducing CO; 
emissions from a significant fraction of 
large sources in the United States, CO; 
capture technology would need to be 
deployed widely. Widespread commercial 
deployment will likely depend on the cost of 
capturing CO;. 

- Congressional Research Service, 10/21/13 


It is the “capture” portion of the CCS process that is the crux in determining its availability. As CRS has 
explained that “[ujnlike the other two components of CCS, transportation and geologic storage, the first 
component of CCS — CO; capture — is almost entirely technology-dependent.”’ 


*' Peter Foiger, Congressional Research Service, “Carbon Capture and Sequestration (CCS): A Primer,” 
(Primer) July 16, 2013, p. 1 . http:/7www.fas.org/sap.tcrs/misc/R42532.pdf . 

’ Foiger, Technology Assessment, p. 1. 

* Foiger, Primer, p.l. 

’ Peter Foiger, Congressional Research Service, “Carbon Capture: A Technology Assessment,” 
(Technology Assessment) October 21, 2013, p. I . https:.', 'www.fas.oi-(;/sgp/crs/misc/R4 1 325 .pdf . 
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CRS does also note, however, that “transportation and sequestration costs, while generally much smaller 
than capture costs, could be very high in some cases.”* CRS further explains that the magnitude of 
transportation and sequestration cost levels would “depend, in part, on how long it would take to reach an 
agreement on a regulatory framework to guide long-term COj injection and storage, and on what those 
regulations would require.” 

A report from EPA’s Environmental Financial Advisory Board (EFAB) to the agency discussing one 
component of sequestration costs, the financial assurance costs, made clear the magnitude of those costs 
when they stated. 


"‘After an extensive review of the existing regulations for SDWA wells, 
in particular Class I and Class 11 wells, and RCRA facilities, the Board 
concluded that the RCRA and the SDWA financial assurance 
requirements for Class 1 wells rather than SDWA Class 11 wells 
provide the best model for establishing financial assurance 
requirements for new Class VI wells [for geologic sequestration of 
carbon dioxide gas streams.] The financial assurance requirements for 
Class 1 wells closely resemble the RCRA regulations.^' 

Letter from Environmental Financial Advisory Board to EPA Assistant 
Administrator, Office of Water, March 31, 2010. [Emphasis added] 
http://www.tliecre.eom/pdf/201006Ql FinancialAssuranceUndergroundC 
arbonSequestrationMarch20 1 Q.pdf 


This space intentionally blank 


* Folger, Technology Assessment, p. 1. 
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How Does the CAAA and EPA Define Best Available Control Technology? 

The statutory definition of B ACT is complex and takes into account “economic impacts and other costs” 
along with engineering, environmental and other factors. The complete definition of BACT is available 
at 42 use § 7479(3).’ 

EPA’s BACT processes are implemented both 

directly and through guidance to states. CRS Eliminate Technically Infeasible Control 

examined the specific question of “What Is EPA’s Options— control options need to be either 

Role in Determining BACT? and explained that the demonstrated on a like facilitv or 
“EPA procedure for determining BACT (required for determined to be both available and 
federally run programs, encouraged for applicable in the particular case. If not, the 
EPA-approved, state-run programs) is a fairly option is eliminated from the list. 
Straightforward ‘top-down’ process” which is 

described in the CRS report,"’ The second and the -Congressional Research Service 
fourth of the five steps outlined in the CRS report are description of BACT Determination 

worthy of particularly attention for understanding 
whether a technology is considered available. 

The second of EPA’s tasks in making a BACT 
Eliminate Options that Fail Energy, determination described by CRS is for the agency to 

Environmental, or Economic eliminate from consideration those control options 

Criteria — the permitting agency has which have yet to “demonstrated” on a similar facility 

discretion in weighting the three statutory or determined to be both available and applicable in 
criteria for exclusion. the given instance under consideration. 

- Congressional Research Service 

description of BACT Determination fourth of the five steps outlined by CRS is the one 

in which EPA is lo make sure that BACT 
determinations are economically reasonable. In 
discussing the portion of EPA’s guidance to states on making delegated BACT determinations, CRS 
explains that EPA told states that “[ijn conducting the energy, environmental and economic impacts 
analysis, permitting authorities have ‘a great deal of discretion’ in deciding the specific form of the BACT 
analysis and the weight to be given to the particular impacts under consideration.”^’ 


^ Available at http://www.law.corneH.edu/uscode/text/42/7479 . 

Larry Parker, .Tames E. McCarthy, “EPA’s BACT Guidance for Greenhouse Gases from Stationary 
Sources,” (“BACT”) Congressional Research Service, November 22, 2010, p. 3, available at 


https://www.fas.or^/sgp/crs/misc/R4 1505.pdf. 


” Parker and McCarthy, BACT, p. 14. 
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As we will see in the discussion of the DQA’s reproducibility requirements below, that EPA’s discretion 
in B ACT determinations, while significant, is limited by statutory quality constraints implemented by the 
White House Office of Management and Budget (OMB) and EPA. 


Are CCS Technologies Commercially Available? 


Although CRS said that, to date, “there are no commercial [CCS] ventures in the United States” they also 
said that one “project, the Kemper County Facility, has received $270 million from DOE under its Clean 
Coal Power Initiative Round 2 program, and is slated to begin commercial operation in May 20 1 4.”‘^ The 

Kemper project is a 582 MW IGCC [Integrated 
Gasification Combined Cycle] power plant that is 
“The Kemper IGCC project, which received a currently under construction in Kemper County, 
$270 million federal grant and $412 million Mississippi. The plant will include a CCS system 
in federal tax credits, recently announced that designed to capture approximately 65 percent of the 
it will miss its May 2014 completion deadline. produced C02. 


Delays at the Kemper IGCC project have 
contributed to an almost $5 billion cost that is 
almost double the original estimated cost of 
around $2.8 billion." 

- Testimony of Anthony S. “Tony” Campbell 
President & CEO 
East Kentucky Power Cooperative 


The Kemper project received, as was noted above, 
partial fiinding from the Department of Energy 
(DOE). DOE, as CRS explains, has a “CCS research, 
development, and demonstration (RD&D) program” 
with the “its vision of developing an advanced CCS 
technology portfolio ready by 2020 for large-scale 
CCS deployment,”'"’ 


before US House of Representatives. 
November 14, 2013 


CRS noted that “EPA asserts that CCS technology is 
currently feasible and refers to a coal gasification 
project that is over 75% complete: the Kemper 


County Project.”’’ [Emphasis added] The Kemper project, however, has experienced significant setbacks. 
For example, CRS notes that “the company announced that capital costs would be closer to $3.4 billion, 
approximately $1 billion higher than original cost estimates for the plant.”” 


Folger, CCS RD&D, Summary. 

” US Environmental Protection Agency, "Proposed Rule: Standards of Performance for Greenhouse Gas 
Emissions from New Stationary Sources: Electric Utility Generating Units,” RIN 2060-AQ91, signed on 
9/20/2013, p, 28 of 463. 

Ibid. 

” Folger, CCS RD&D, p. 9. 

” Ibid., pp 9-10. 
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“Since the original proposal, 
progress on Southern Company's 
Kemper County Energy Facility, an 
IGCC facility that will implement 
partial CCS, has continued, and 
the project is now over 75 percent 
complete." 

- US EPA , GHG Emission NPRM, 
Page 21 of 463, 9/20/2013 


“Cost overruns at the Kemper 
Plant, however, have raised 
questions over the relative value of 
environmental benefits due to 
CCS technology compared to 
construction costs of the facility 
and its effect on ratepayers." 

- Congressional Research Service, 
Summary, 9/30/2013 


More recently, the President and CEO of a rural Kentucky power cooperative testified that the Kemper 
project is delayed and will not be ready by its previously anticipated May 2014 completion. ’’ The delays 
in bringing CCS projects to fruition is not surprising since extensive delays are common for advanced 
industrial emission control technologies. On this point, CRS noted that “[i]n the case of SOj and NOx 
scrubbers, efforts typically took two decades or more to bring new concepts (such as combined S02 and 
Nox capture systems) to the commercial stage.”'* 

Kemper is not the only the CCS which is experiencing significant difficulties. CRS’ report on CCS 
projects noted that “DOE’S flagship CCS demonstration project, FutureGen, which has experienced delays 
and multiple changes of scope and design since its inception in 2003.”'* 

CRS reviews the FutureGen project, including its changes in project direction, and states that it remains 
an open question as to “whether FutureGen represents a unique case of a first mover in a complex, 
expensive, and technically challenging endeavor, or whether it represents all large CCS demonstration 
projects once they move past the planning stage.”“ 


” Testimony of Anthony S. “Tony” Campbell, before Subcommittee on Energy and Power, Committee 
on Energy and Commerce, US House of Representatives, November 14, 2013, available at 
]iup:.i/www.nreca.cQOn/wp-content/iinloads/2013/l liTonvCampbellTestiinonyi 1 1413. pdf p.4 

'* Folger, CCS RD&D, p. 9. 

Ibid, Summary. 

“ibid, p. 18. 
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Is EPA Right About CCS Availability? 

The Need to Test EPA’s BACT Determinations Through Reproducibility 


The CRS report on EPA’s BACT guidance document 
makes clear that the regulatory agency has significant 
discretion in making BACT determinations. EPA’s 
BACT discretion, however, is not unlimited and is 
regulated by the good government laws that “regulate 
the regulatory process” including the Administrative 
Procedure Act and the DQA.^^ 

The DQA was described by public policy researchers 
supported by the National Science Foundation (NSF) as 
“a radical change in regulatory policymaking”^ and 
“one of the most significant regulatory reforms over the 
past twenty-five years. 

In addition to setting general requirements for the 
quality, objectivity, utility and integrity of virtually all 
Executive Branch information disseminations, the 
DQA sets particularly stringent requirements for the 
most important information the government 
disseminates, information which is influential. 0MB 
states that influential information “means that the 
agency can reasonably determine that dissemination of 
the information will have or docs have a clear and 
substantial impact on important public policies or 
important private sector decisions.”^ 


'"'‘EPA will generally consider the following 

classes of information to be influential... 

• Information disseminated in support of top 
Agency actions (i.e., rules, substantive 
notices, policy documents, studies, 
guidance) that demand the ongoing 
involvement of the Administrator's Office 
and extensive cross-Agency involvement; 
issues that have the potential to result in 
major cross-Agency or cross-media 
policies, are highly controversial, or 
provide a significant opportunity to 
advance the Administrator's priorities. Top 
Agency actions usually have potentially 
great or widespread impacts on the private 
sector, the public or state, local or tribal 
governments. This category may also 
include precedent-setting or controversial 
scientific or economic issues.” 

- Guidelines for Ensuring and Maximizing 
the Quality, Objectivity, Utility, and 
Integrity of Information Disseminated by the 
Environmental Protection Agency, p. 19. 


EPA’s agency-specific guidelines implementing the 
DQA go into considerable discussion regarding what 
the agency considers to be influential information. 

There is no doubt that EPA CCS BACT determinations will be influential information as they are 
unquestionably in support of a top Agency action. 


See, Five Governors of the Regulatory State, 
http://www.thecie.coni/pdf/20110530 Governors of the Regulatory State.pdf . 

Ken Godwin, et al, “Lobbying and Policymaking,” Sage/CQPress: Los Angeles, 2013, p. 63. 

Godwin, p. 70. 

24 OFFICE OF MANAGEMENT AND BUDGET, Guidelines for Ensuring and Maximizing the Quality, 
Objectivity, Utility, and Integrity of Information Disseminated by Federal Agencies, Effective Date: 
January 3, 2002. littp://www.whitehouse.gov/’omb/fedreg reproducible . 
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Reproducibility: The Core Requirement for Influential information 

Reproducibility is at the heart of federal quality standards for influential information. 0MB 's government- 
wide information quality guidelines state that “OMB believes that a reproducibility standard is practical 
and appropriate for information that is considered ‘influential’, as defined in paragraph V.9 - that ‘will 
have or does have a clear and substantial impact on important public policies or important private sector 
decisions.’” 

EPA gives significant consideration to the agency’s vigorous implementation of the law. The regulatory 
agency explains that. 


“these Guidelines provide for the use of especially rigorous ‘robustness checks ' and 
documentation of what checks were undertaken. These steps, along with transparency 
about the sources of data used, various assumptions employed, analytic methods 
applied, and statistical procedures employed should assure that analytic results are 
‘capable of being substantially reproduced. 

- EPA Information Quality Guidelines, p. 47. 


The Washington-based NGO, The Center for Effective Government^* has published an in-depth analysis 
of the DQA and its implementing guidelines, including the reproducibility requirement provisions.^ The 
Center for Effective Government explained reproducibility that “is applied differently for three types of 
‘influential’ information...,” With respect to the DQA’s reproducibility requirement, the NGO states: 


"For [influential] "analysis re.sults ” there must be ‘sufficient transparency about data and 
methods that an independent reanalysis could be undertaken. ’ OMB adds that this means 
that ‘independent analysis of the original or supporting data using identical methods would 
generate similar analytic results, subject to an acceptable degree of imprecision or error. ’ 
However, the transparency necessary to achieve this is not meant to ‘override other 
compelling interests such as privacy, trade secrets, inteilectual property, and other 
confidentiality protections. ' In such cases where the public does not have access to data and 
methods, 'agencies shall apply especially rigorous robusiness checks to analytic results and 
document what checks were undertaken. 

- Center for Effective Government http:.'7www.foreffectivegov.org/node/3479 


See, http:.7www.foreffectivegov.urg/about-iis . 

“ See, Data Quality Act, Center for Effective Government, http:,'/vvrvw.foretTectivei!ov.org/node/3479 . 
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Is Reproducibility a Reasonable Requirement for BACT Determinations? 

Reproducibility checks are applied to quantitative data, such as financial statements and scientific 
measurements. The issue may arise as to whether it is appropriate to apply reproducibility requirements 

to the results of an EPA determinative process, a 
process which provides the agency with a degree 
of discretion. The practicality and appropriateness 
of applying the DQA’s reproducibility requirement 
to agency evaluations of unique situations, such as 
BACT availability determinations, is an issue 
worth serious consideration. 


A review of the scientific literature makes clear 
that applying reproducibility checks to analytic, 
i.e., cognitive, analysis is not only appropriate but 
also necessary. EPA’s guidelines makes explicit 
the agency’s commitment to applying 
reproducibility requirements to analytic results. 
The literature, however, makes clear that analytic 
validity requires that reproducibility requirements 
even be applied to unique situations in which 
every study “involves the invention of a new 
experimental situation.” 

In an open letter to the psychiatric research 
community,^"^ Nobel laureate economist Daniel 
Kahneman^® highlighted how problems with 
replicability of major psychological experiments, 
including “multiple reported failures to replicate 
salient results” has contributed to a “storm of 
doubts” about the robustness of the experimental results. The letter placed particular focus on a specialized 
area of psychological research, social priming, which concerns how early responses to a stimulus influence 
subsequent responses.^^ 


'As all of you know, of course, questions have 
been raised about the robustness of priming 
results. The storm of doubts is fed by several 
sources, including the recent exposure of 
fraudulent researchers, general concerns with 
replicability that affect many disciplines, 
multiple reported failures to replicate salient 
results in the priming literature, and the 
growing belief in the existence of a pervasive 
file drawer problem that undermines two 
methodological pillars of your field: the 
preference for conceptual over literal 
replication and the use of metO’analysis. 
Objective observers will point out that the 
problem could well be more severe in your field 
than in other branches of experimental 
psychology, because every priming study 
involves the invention of a new experimental 
situation^ [Emphasis added] 

- Open Letter from Daniel Kahneman, 
September 26, 2012 


Daniel Kahneman, A proposal to deal with questions about priming effects, September 26, 2012, 
httn:/Avww.natuie.coin/polopoiy fs/7.671 6.1 34927 13081/suppinfoFile/Kahneman%20Letter.pdf 

See, http://en.wikipedia.orR/wiki/Daniel Kahneman . 

A brief overview of the social priming issue may be found In the Abstract for a research project 
supported by the National Science Foundation (NSF) which explained that the “ultimate goal of this line 
of research is to test for a causal role of appraisal, or internal evaluations, in eliciting emotional 
experience, and to test a key premise of a process model by examining the effects of incidentally primed 
appraisals on emotion and emotion-related behaviors.” 
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The challenges in replicating the results of priming studies did not stop Daniel Kahneman from issuing 
his challenge. The letter included a call for reproducibility testing which bluntly stated: “1 believe that you 
should collectively do something about this mess.” 


“/ believe that you should collectively do something about this mess. To deal effectively 
with the doubts you should acknowledge their existence and confront them straight on, 
because a posture of defiant denial is self-defeating. Specifically, I believe that you 
should have an association, with a board that might include prominent social 
psychologists from other field. The first mission of the hoard would be to organize an 
effort to examine the replicability of priming results, following a protocol that avoids 
the questions that have been raised and guarantees credibility among colleagues 
outside the field.” 

- Open Letter from Daniel Kahneman, 

September 26, 20 1 2 


The research community responded affimiatively to Kahneman’s challenge, successfully replicating many, 
but not all, classic experiments. A news article in Nature stated that “A large international group set up 
to test the reliability of psychology experiments has successfully reproduced the results of 1 0 out of 1 3 past 
experiments. The consortium also found that two effects could not be reproduced.”™ 

The Nature news article explained that “[pjsychology has been buffeted in recent years by mounting 
concern over the reliability of its results, after repeated failures to replicate classic studies. A failure to 
replicate could mean that the original study was flawed , the new experiment was poorly done or the effect 
under scrutiny varies between settings or groups of people.”™ [Emphasis added] 

The scientific literature demonstrates that it is both practical and necessary to apply a reproducibility 
requirement to the results of cognitive-based experiments, even those experiments that require “the 
invention of a new experimental situation.” Thus, under the DQA and its implementing guidance, it is 
both practical and necessary for EPA to apply the reproducibility requirements for influential analytic 
results to their BACT availability determinations. 

This space intentionally blank 


littp:/.insf.gov/awardsearch/showAward?AWD 10=0643248 

“ Ed Yong, “Psychologists strike a blow for reproducibility: Thirty-six labs collaborate to check 13 
earlier findings,” Nature, 26 November 2013, 

http:/.'wwvv.nature.com,'news.tpsvchologists-strike-a-blow-for-reproducibilitv-l. 14232 . 

™ Ibid. 
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Conclusions: 

The DQA, Reproducibility and EPA’s BACT Availability Determinations 


1 . EPA’s BACT availability determinations are 
influential analytic results under the Data 
Quality Act. 

2. EPA has an affirmative duty under their 
Information Quality Guidelines to ensure that 
their BACT determinations meet all DQA 
requirements, including those more rigorous 
checks that are applied to influential 
information.” 

3. 0MB and EPA guidance documents require 
the agency to apply reproducibility checks to 
influential information. 

4. The scientific literature demonstrates the 
need to apply reproducibility checks to 
analyses of unique circumstances. The 
literature also demonstrates the practicality 
of applying reproducibility testing to 
analyses of subjective cognitive processes. 

5. Ample CCS data exists to support the filing 
of a Data Quality Request for Correction 
against any EPA information disseminations 
indicating that the agency has determined 
that CCS technologies are BACT for 
industrial-scale coal-power generating plants. 


“The plan for the Many Labs project was 
vetted by the original authors where possible, 
was documented openly, and was registered 
with the journal Social Psychology and its 
methods were peer-reviewed before any 
experiments were done. The results have now- 
been submitted to the journal and are 
available online. ‘That sort of openness 
should be the standard for all research. ’ says 
Daniel Simons of the University of Illinois at 
Urbana-Champaign, who is coordinating a 
similar collaborative attempt to verify a 
classic psychological effect not covered in the 
present study. 7 hope this will become a 
standard approach in psychology. ’ 

Oppenheimer says that other disciplines 
could benefit from Many Labs ' approach. 
‘Psychology isn 't the only field that has had 
issues with replication in recent years. 

- Nature, Psychologists strike a blow for 
reproducibility, 26 November 2013 


See, “Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of 
Information Disseminated by EPA,” Section 7. Administrative Mechanism for Pre-dissemination 
Review,” p. 29. 
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From: 

Sent: 

To: 

Cc: 

Subject: 


Frey, Nathan J. {Nathan_J._Frey@omb.eop.gov) 
Tuesday, November 19, 2013 5:22 PM 
Wayland, Robert) 

Cuiligan, Kevin; Hutson, Nick 
RE; NSPS 


Thanks Bob. I iook forward to the discussion as soon as folks there are able. In the meantime, lots of folks are confused 
as to why the rule hasn't yet published in the FR. Are there particular reasons for this? 

Happy to chat if easier. 

Best. 

Nathan 

{ 202)395 7345 

From: Wayland, Robert) [mailto:Wayland.Rob^@epa.gov] 

Sent: Tuesday, Novemter 19, 2013 5:18 PM 
To: Frey, Nathan J. 

Cc: Cuiligan, Kevin; Hutson, Nick 
Subject: RE: NSPS 

Nathan ~ 

The tetter just got down to my desk today, so we are still working through the issues with OGC/management and will 
follow up with you once we have a more complete assessment. However, our initial assessment is that we can address 
the concerns that have been raised, but we're just working through the best way to do that. As soon as we have some 
resolution internally, we'll be glad to have a discussion with you and others. 

thanx! 

bob 

Robert J. Wayland, Ph.D. 

Leader, Energy Strategies Group 

U.S, Environmental Protection Agency 

Office of Air Quality Planning and Standards 

Sector Policies and Programs Division 

Mai! Code D243-01 

Research Triangle Park, NC 27709 

Office: (919)541-1045 

Cell: (919)306-2290 

Fax: (919) 541-5450 

Email: wavland.robertig)epa.gov 

DRAFT/Deliberative Document - FOIA Exempt 
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From: Frey, Nathan 1 r maiito:Nathan 3 . Frev@omb.eoD.Qov'} 

Sent: Tuesday, November 19, 2013 3:55 PM 
To: Culligan, Kevin; Wayland, Robert); Hutson, Nick 
Subject: FW: NSPS 

Hi ai!, 

Can we discuss at your earliest convenience? 

The Inside Story 

GOP Says Utility NSPS Runs Afoul Of Energy Law 

1 ' ' n-bv;? !5. SDl3 

In a new line of attack on EPA's proposed greenhouse gas (GHG) rule for new coal-fired power plants. House Republicans are citing a 
Bush-era energy law that they say bars the agency from citir^ carbon capture and sequestration (CCS) projects funded by the law to 
justify its proposed mandate that new coal plants install the lechnology. 

In a Nov. 15 letter to EPA Administrator Gina McCarthy, House Energy and Commerce Committee Chair Fred Upton (R-MI), along with 
three other Republicans on the committee, say EPA's new source performance standard (NSPS) runs afoul of existing prohibitions on 
using projects funded through the Energy Policy Act of 2005 as being "adequately demonstrated" under section 1 1 1 of the Clean Air 
Act. 

EPA in its utility NSPS proposed Sept. 20 requires new coal-fired power plants to install CCS, saying that four nearly complete but not 
yet operational power plants that are installing the technology allows the agency to meet a statutory requirement that the technology is 
"adequately demonstrated." The four plants are located in Mississippi. Texas. California and Canada. 

But Republicans have previously faulted EPA for requiring new coal plants to install CCS, even though the technology is not ye! in 
commercial operation and have charged that the technology is not "adequately demonstrated." 

Rep, Ed Whitfield (R-KY) and Sen. Joe Manchin (D-WV) have proposed draft legislation that would force EPA to base its NSPS on the 
carbon dioxide emission rates of existing plants, rather lhan plants being constructed, among many other restrictions. 

But in a new line of attack, Republicans say EPA is legally barred from using those CCS utility projects to meet the "adequately 
demonstrated" standard in section 1 1 1 of the Clean Air Act under provisions in the Energy Policy Act of 2005 . which provided funding 
for the Department of Energy's Clean Coal Power Initiative (CCPI). 

"The Energy Policy Act of 2005 specifically prohibits EPA from consideration technology used at a facility receiving assistance under 
the Department of Energy's CCPI, or at a facility that is receiving an advanced coal project tax credit, as being 'adequately 
demonstrated' for purposes of Section 1 11 of the [Clean Air Actj," the letter says. 

A GOP aide for the energy committee says that the three U.S. CCS projects •• Southern Company’s Kemper facility, the Summit Project 
in Texas and the Hydrogen Energy California Project -- all received assistance through the CCPI. 

As a result, the letter, which was also signed by Whitfield and Reps. Joe Barton (R-TX) and Steve Scalise (R-LA), says that because of 
the prohibitions, EPA should withdraw the proposed rule to "ensure that the agency does not propose standards beyond its legal 
authority." 

Rep. Randy Neugebauer (R-TX) also raised the Issue at a Nov. 14 House science committee hearing with EPA Administrator Gina 
McCarthy, saying the energy law provision prevents projects that receive CCPI funding from being used as examples of commerciaily 
available technology for regulatory purposes. 

In response, McCarthy defended the agency's approach, saying that "we’re regulating and proposing this under the Clean Air Act" and 
that "there is no question it’s available, the question really is, is it reasonable and cost-effective for the sector?" 

An EPA spokeswoman says the agency is reviewing the letter and will respond. 
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Rg. 20. Time seriastrf ice extent anomalies ioMareh (9ie monSi cfinassmum ice 
extenQand SeptemtW{Oiemontiof fninimum i<» eatent). The anoinatyaalue for 
eacii year is Ste oHfwwiss {in %)inicee)4sn!felaS«to the mean values for the 
period 1981-2010. The Wat* and red lines are least squares linear regression 
fines. The slopes of Oiese lines indicate ice losses of -2.6% and -1S7% per 
decade in and September, respecfively. 

Sea ice ejdent has deaeasing trends in aH monUis and virtuaHy afl regions {the exception being the Bering Sea during 
winter). As of 2013, the Septsntter monthly a^rage trend fe -13.7% per decade relative to the 1981-2010 average (Fig. 
20), This is siigh% tower than the trend (-14% per decade relative to the 1981-2010 average) in 2012, which was the 
Iweifth cQ?^secutive year of progresavely terger trsmis ofsurmier ice retreat. Trends are snialler during Marcri (-2.4% per 
decade. Fig. 20), but are sOB dewsaang and statisiicaily significan!. 

There was a loss of 9.69 m#ion km^ of sea be^en ttie March and September extents. This is the smallest seasonal 
decline since 2006. After reaching the March maMmum esdent, the seasonal decline began at a rate comparable to the 
30-year average (not shown). Through the end of June the 2013 Ice eident was just slightly less than the SC-year average 
values. For a fewweeks in late-June and eaHy-.kity the decrease in ice extent was greater than average. Subsequently, 
the 2013 ice e)dent tracked the shape of the average ice extent curve for the remainder of the summer melt season, but 
at a value abcart one mHiion km^ less ttian the average curve. 

Age of The Ice 

The age of the sea ice is another key desw^tor of the state of the sea ice cover. The age of the ice is an indicator for its 
physici^ properbes including surface roughness, melt pond coverage, and ice thickness, Older ice tends to be thicker and 
thus more rasHient to c^ianges m atmo^heric and oceanic forcing than younger ice. The age of the ice can be 
determined using sateMite observations and drifting buoy records to trac* ice parcels over several years (Tschudi et at. 
2010). This mettiod has been used to provide a record of ice age since the early 1980s (Fig. 21). The distribution of ice 
of di^erervt ages iftustrates the extensive loss in recent years of the older ice types (Maslanlk el a!. 2011). 



Bg. 21. Sea ice age in MarWi 1 988, 20 1 1 , 20 1 2 and 201 3. defeim Irted 
using satellite observations and drifting buoyrecords to track the 
movement of ice floes. 

though the rrtnlmurn sea ice extent rebounded somewhet in 2013, the distribution of ice age continued to favor first-yoai 
ice (FYi ice that has riot survived a fi»lt season), vrftte#t is the thinnest ice type (e.g,, Maslanik et a!. 2007). March 
2013, FYi conprised 78% of the tee, up sB^%from75% in 2012. In March 1988, 58% of the ice pack was composed of _ 
first-year ice. Meanwhite, the bends continue for the recent loss of the oldest ice types, which accelerated starting In 2005 
(Maslanik et a!. 201 1), For the monfo of Mart*, foe oldest ice (4 years and older) has decreased from 26% of the ice 
cover in 1988 to 19% in 2005 and to 7% in 2013. 

At the end of »inler2013 little muKyears^ was detected in much of the Beaufort Sea (Fig. 21, lower right; and Richter- 
Menge and Farrett 2013). There is no precedent in foe sateWte-derived record of ice age for the near-absence of old ice 
in this region, which appears to have been due to a c»n*ination of Ihe previous year's record sea ice retreat and a lack 
of subsequent transport erf multiyear ice into foe ^aufort Sea during winter 2012-2013. Negligible multiyear ice transport 
into the Beaufort Sea continued during ajmmer 2013. Nor did rrajltiyear ice drift into Siberian Arctic waters, which is also 
very rare. Multiyear ice remained conftied to foe region north of Greenland and northernmost Canada during 201... 


htip:/.fwvwv.afCtic.ncaa.go\freportcard/seaJce,htmj 
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Ice Thickiiess 

Ths ftey state variable for sea tee cover feice ti^KdOjess.^) recent years, icf •.huiKntiss been eshtnsxcci over 

limited regions aircraft, e.g., tt!ef4*^SAOperab£mfc^*^.{RsStter-Mense and Fc-ifcll 201?! and over laryo -'eawns 
by ssteffite. TheCryo3at-2 satsiBte, operaforisifics-^tl'byttte European ^ace Aqc^rv measLire-s v-« 'rechoofo the 
heighlotk® floes above foe vrater fine. F^efimii^ryai^^feifidicaiss foat the Crvcssi-? twoboariJ es;)ni=ilo? ire 
cofDparabfe to ffj s.^ field measuremente.v^ atevefof.on^tak^.foat is comparauso lo o'r’er Moornu nno 
bassd observations. A. Tare detaSederroran^y^ of foe traebrsuti esttnatesis cnrrivnOy >n proytase. C-iiciira'.wr' ( t She 
achjsi sea-ice ttst^wiess frtwn ftesboatd tstpiires knovsfed^ of ®«3W-d^>fo,-but sn yen? rnS r'gner trseboard incficafeiV 
thicker sea ics. Thsrefe^ fre^M)ardit«psin:^»mgBt5be peiiod foam 2011 to 2013 ase a s'roxy for sea :cs inickness at 
ths lime erf ma»fiium ice extent {Fig. 22); Ourfog foe ftree years of observation by Cryos?;-2, shn avef^ge iieeDossd has 
decreased by 0,.04 m, from 0.23 m in 201tto0;13 m!fj 2013 {Laxon at^. 2013). Assurfiing .nc signiiican; ciionye in 
depth, the dedine in fres^nS amount fo a fHran-sea.»eflitenlng of 0,32 m, from 2.26 m m 201’ tes “'.34 iv ;n 20^?. As 
vkith the ic« age naps (Fig. 21). foe Gryssaf^2fr©eb<^BXi-.HBpsmcjicatefoaitm$tof the thicKes! and otee.?? ;co occins lO 
the north of Greenfotid snd norfoem.m^ Canada, and it s a atsali proportion of the total sea tee coja etthe end of 
venter (Fig. 22). 



Hg. 22. Ice froeboatd (In mcters)oa(in»at6s flxnn CryoseW in March 
2011. 2012 and 2013. 
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Statement by Karen Kerrigan 

President and CEO, Small Business & Entrepreneurship Council 
On Behalf of the Center for Regulatory Solutions 
Senate Committee on Environment and Public Works 
Review of the President's Climate Action Plan 
January 16, 2014 

President Obama's Climate Action Plan (CAP) is a hodgepodge of policies 
that will raise energy costs and erode the competitiveness of America's 
most innovative small businesses and entrepreneurial firms. Its core 
policies will result in a massive new tax that, over time, will cripple the 
ability of these enterprising entities' to invest, create new economic 
opportunities for new labor force entrants or the jobless, and revive the 
stagnant economy. 

The centerpiece of the President's plan is new federal mandates to address 
carbon dioxide emissions from power plants. In an analysis of these and 
other EPA regulations conducted on behalf of the National Association of 
Manufacturers, NDP Consulting found that, "One immediate and 
incontrovertible impact of these new regulations would be an increase in 
electricity prices." NDP also concluded, "As consumers of more than 28 
percent of electricity production, manufacturers in the United States would 
see production costs rise." That would lead, NDP noted, "to higher prices 
of manufactured goods and services, resulting in lost sales at home and 
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abroad, which, subsequently, would encourage layoffs and discourage new 
hiring and investment, render exports less competitive and ultimately 
suppress U.S. GDP." 

Higher electricity prices will impose particularly severe economic hardship 
on small business owners, as electricity costs constitute the biggest 
expense of many small firms. Consider Bob Farber, president of Quality 
Perforating Inc., a manufacturer of pierced coils, sheets and components, in 
Scranton, PA. In a May 25, 2010, article in the Scranton Times-Tribune, 
Farber observed, "For a business like ours, electricity is probably our 
biggest fixed cost because all our machines are electric." Small business 
owner Todd Westby expressed similar concern in the International Business 
Times: "Electricity prices are a big concern for me. And on a tight budget, I 
can only account for so much to go toward the electricity bill before I have 
to pass this cost onto my customers." 

The skepticism and opposition to the President's climate policies stretches 
across the political spectrum as lawmakers from both parties are expressing 
growing concern and frustration with the Obama Administration's climate 
mandates. Sen. Joe Donnelly (D-Ind.) has characterized EPA's climate 
rulemakings as "extreme," for they "fail to recognize the impact these 
regulations will have on Hoosier families and businesses." Sen. Joe 
Manchin (D-W.Va.) has pledged to fight, in his words, EPA's "overreach," or 
the demand that the coal industry "meet impossible standards," something 
that, Manchin believes, "makes absolutely no sense and will have 
devastating impacts to the coal industry and our economy." And Sen. Heidi 
Heitkamp (D-ND) has said she explained to EPA "how these regulations are 
completely unachievable based on current technology and are cost 
prohibitive." 

As numerous commentators have noted, and as Heitkamp, Manchin, and 
Donnelly have alluded, EPA's proposal to address carbon dioxide from new 
power plants (called "New Source Performance Standards") would 
effectively ban construction of new coal-fired power plants. Cecil Roberts, 
President of the United Mine Workers, declared bluntly, "That's just a fact." 
For this reason, Rep. Bill Enyart (D-lll.) is opposed to EPA's new source 


2 



243 


rulemaking. "I've spoken to coal operators and Illinois industry leaders in 
the last week, and it's clear to me that the proposed standards would make 
it virtually impossible to construct a new coal-fired power plant in 
America." 

EPA counters that coal plants can be built if they use carbon capture and 
storage technology (CCS) and that by forcing this requirement it will be 
widely deployed. But CCS is nowhere near widespread commercial 
viability. Engineering consultant Edward Cichanowicz, who has over 40 
years of experience in testing and demonstrating fossil fuel technologies, 
testified to the House Energy and Commerce Committee that, "I believe 
that we do not yet have sufficient experience by which to judge the 
commercial prospects of CCS." 

Pursuant to the President's CAP, EPA is also moving forward to control C02 
emissions from existing power plants— a policy that, while in its early stages 
of development, will surely be designed to force more coal plants to close. 

In a white paper sent to EPA Administrator Gina McCarthy last year, 18 
state attorneys general expressed alarm that, in the existing source 
rulemaking, "EPA may attempt to force coal-fueled EGUs to decrease 
operation time or retire early, or force utilities to rely more heavily on 
natural gas and other resources in an effort to ensure greater C02 emission 
reductions." 

As it implements the President's radical climate change agenda, EPA's 
climate rulemakings are effectively forcing through regulatory fiat a 
misguided energy policy that poses a grave threat to business growth and 
expansion - and even the survivability of many firms. Simply put, these 
rules will take affordable energy offline for businesses and replace it with 
costlier and less reliable sources. 

These costs have severe consequences for business owners, so the 
question arises as to the benefits produced. EPA Administrator McCarthy 
pledged that the agency's carbon rulemakings will "protect the health of 
our families and future generations." But the EPA has admitted its 
proposed rule for new power plants "will result in negligible C02 emissions 
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changes" by 2022. And McCarthy herself has said that unilateral action to 
address global climate change will have minimal effect. As she told the 
House Energy and Commerce Committee, "I think what you're asking is can 
EPA in and of itself solve the problems of climate change. No we cannot." 
The International Brotherhood of Boilermakers put it best: "The unilateral 
destruction of the American coal industry will not solve global climate 
change." 

One of the most troubling aspects of the President's climate agenda is the 
Administration's attempt to arbitrarily inflate the benefits of its global 
warming rulemakings. In a secretive process, several agencies dubbed the 
"Interagency Working Group" established a highly speculative cost estimate 
called the "Social Cost of Carbon" (SCC) to measure the benefits of reducing 
carbon emissions. The IWG defines the SCC as "an estimate of the 
monetized damages associated with an incremental increase in carbon 
emissions in a given year." It is intended to include (but is not limited to) 
"changes in net agricultural productivity, human health, property damages 
from increased flood risk, and the value of ecosystem services due to 
climate change." 

The Administration's SCC is based on flawed modeling and mistaken 
economics. The projections about future damages from climate change are 
highly speculative. The so-called "Integrated Assessment Models" on which 
these projections are based have, to quote Professor Robert Pindyck of 
MIT, "crucial flaws that make them close to useless as tools for policy 
analysis." And these models were not subject to appropriate peer-review 
as required by the Office of Management and Budget (0MB). 

The process used to calculate the SCC remains shrouded in secrecy and fails 
to live up the President's claims that he would oversee "the most 
transparent Administration in history," as well as transparency 
requirements established by 0MB. According to a petition filed last fall by 
a coalition of business groups, 0MB "has not revealed the identity of the 
participants or any information from which to make an assessment as to 
the participants' expertise or their qualification to participate in a group 
tasked to estimate the SCC." 
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"The public does not even know," the groups contend, "whether all the 
IWG's listed agencies and entities provided personnel or what levels of 
engagement each of the agencies actually had in the development of the 
see Estimate. The public does not know whether or how government 
contractors were used in the development process." 

Whether it's bureaucratic secrecy, higher energy costs, flawed economics, 
or the prospect of fewer jobs, shuttered firms or lost opportunities, there 
are plenty of reasons why America's small business owners and 
entrepreneurs oppose the President's Climate Action Plan. It's time for the 
President to change course and pursue a different strategy, one that 
encourages domestic energy production and investment in new 
technologies that will help drive efficiency and innovation. And he should 
enact policies that support private enterprise, entrepreneurship, and 
improve the capacity of America's businesses to compete in the global 
marketplace. 


For more than twenty years, the Small Business & Entrepreneurship 
Council (SBE Council) - a nonprofit advocacy, research and education 
organization - has worked to protect small business and promote 
entrepreneurship. The Center for Regulatory Solutions is a project of SBE 
Council. 
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U.S. House of Representatives Committee on Science, Space, and 
Technology Subcommittees on Environment and Energy 


EPA Power Plant Regulations: 

Is the Technology Ready? 

Oct 29, 2013 10:00 a.m. 

The Honorable Charles D. McConnell 
Executive Director, Energy and Environment Initiative (e2i) 

Rice University 

RICE 
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Thank you for the opportunity to address this very important topic. 

Carbon Capture and Storage as well as Carbon Capture Utilization and Storage 
(CCS/CCUS) are critically important to our nation, and 1 am glad Members of Congress are 
taking the time to understand the state of today’s technology. CCUS is both an environmental 
solution and an important component of a business strategy. It is a business strategy that allows 
companies to meet EPA greenhouse gas (GHG) regulations, increase domestic oil production, 
and create domestic jobs by means of CO 2 -EOR. CCUS also is necessary to assure a diversified 
domestic energy portfolio for energy security. It also helps minimize future rapid escalations in 
electricity prices, allowing a real “All of the Above” energy portfolio that includes our most 
abundant domestic resources - clean fossil energy from coal, oil, and natural gas. 

Studies have verified that implementation of CCUS technology is necessary to comply 
with EPA’s proposed New Source Performance Standard (NSPS) regulation and meet the GHG 
targets necessary for limiting CO 2 emissions to our atmosphere. However, commercial CCUS 
technology currently is not available to meet EPA’s proposed rule. The cost of current CO 2 
capture technology is much too high to be commercially viable and places the technology at 
similar economic thresholds of alternative clean, carbon-free energy alternatives currently being 
subsidized. 

CCUS is also necessary to achieve President Obama’s .lune 25* Climate Action Plan , a 
comprehensive program of domestic GHG emission reductions, adaptation measures, and 
international activities to address climate change. Global climate change, as the name indicates. 
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must be addressed globally in order to make a difference. The world is and will remain 
dependent on fossil fuels for many decades to come to provide low cost, readily available and 
reliable energy. 

The President’s Plan can only be achieved through the broad global deployment of low- 
cost, commercially viable technology for capturing and pennanently and safely storing/utilizing 
CO 2 from all fossil energy sources. Technology exists for separation and capture of CO 2 at the 
plant, but it increases the cost of generated electricity by about 80%. CO 2 pipeline technology is 
mature, but can face siting issues. While injection of CO 2 into deep geologic storage formations 
is being evaluated, it has only been done successfully on a relatively small scale at a few sites 
around the globe. And the Department of Energy’s (DOE) Regional Carbon Sequestration 
Partnerships are still developing the needed data base to help analyze the success of its 
deployment. Saline injection also faces regulatory barriers, such as liability for leakage extending 
50 years beyond the time injection ceases, and unresolved property rights issues, CO 2 injection 
into oil bearing geologies for Enhanced Oil Recovery (EOR) has been practiced safely for over 
50 years. Although the geologies are known to have permanence for storage, the long-term 
measurement, monitoring, and verification of these geologies has not been practiced for CO 2 
storage. 

DOE, in partnership with industry, is pursuing a research, development, and 
demonstration (RD&D) program to address all of these issues, especially CO 2 capture cost 
reduction, but affordable solutions may be decades away with the current level of funding and 
resultant R&D strategy. Moreover, the timing of retirement of existing coal-fired units, based on 
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age and regulatory pressures, and the modest amount of new domestic power plant capacity 
resulting in part from the weak economic recovery, could lead to further delays in 
commercializing this necessary technology in our country. Internationally, however, the drive to 
provide electricity to those in developing nations is in full force and the year-over-year demand 
for coal globally is up 20% due to the pressure to eliminate energy poverty. 

The doe’s coal research and development funding levels must be increased to enable the 
pursuit of demonstration projects to move transformational, low cost CCUS technology from the 
laboratory to the commercial marketplace in a timely manner. The sequester and persistently 
low budget request numbers have resulted in cuts to coal R&D at rates significantly lower than 
other DOE programs. An additional $100 million per year directed at low-cost, transformational 
CCUS could enable the demonstration of commercially viable COj capture technology within 
ten years. While a considerable amount of technical risk would be required to undertake a 
program with this short of a schedule, it can be done. 

Such risk could be made manageable through the build-out of DOE’s extensive scientific 
and engineering CCUS database, along with the scaling and system integration experience 
provided by the major CCS demonstration projects - such as the Kemper Project, scheduled to 
go on line in 2014. 

These demonstration projects were funded with stimulus dollars. However, the stimulus 


dollars were focused on near term jobs creation and had associated “sunset clauses” not typically 
part of demonstration program funding. Sunset clauses force the demonstration of first of kind 
technologies on an “artificial” legislated schedule - not a schedule determined by the 
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management of risks associated with the scaling and integration of complex new technologies 
and the acquisition of financing for multi-billion dollar first-of-a-kind plants. While a large 
amount of stimulus monies were provided, they were sufficient to cover only about 20% or less 
of the costs of many of the major fossil/CCS/CCUS power plant demonstration projects. This 
required DOE’s project partners to acquire billions of dollars in financing for technically and 
financially risky projects during a period that the U.S. was going through a deep recession - not 
easily done. This takes much time and effort to accomplish. The stimulus funding sunset 
provisions scheduled for September 2015 allow for very little time to secure such financing and 
many good projects could be lost as a result. The Congress may wish to consider extending the 
sunset provisions and also allowing DOE to transfer stimulus funding between ongoing projects 
to maximize success. 

It is obvious that there is a need for continued funding as is defined by technologies that 
are not deemed to be “commercially available.” To summarize, in my opinion, it is disingenuous 
to state that the technology is “ready” and it is wrong to underfund to assure failure if the true 
goal is “All of the Above.” 
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June 25, 2012 

Via Electronic Submission & First Class Mail 

EPA Docket Center 

U.S. EPA 

Mail Code: 2822T 

1200 Pennsylvania Avenue, NW 

Washington, DC 20460 

Attn: Docket ID No. EPA-HQ-OAR-20 1 1 -0660 

RE: Standards of Performance for Greenhouse Gas Emissions for New Stationary Sources: 
Electric Utility Generating Units, Proposed Rule, 77 Fed. Reg. 22392 
Docket ID No. EPA-HQ-OAR-201 1-06660 


Dear Sir or Madam: 

San Miguel Electric Cooperative, Inc. respectfully submits the following comments on the 
Environmental Protection Agency’s (“EPA” or “agency”) proposed rule: Standards of 
Performance for Greenhouse Gas Emissions for New Stationary Sources: Electric Utility 
Generating Units. 

The principal business of San Miguel Electric Cooperative, Inc. (hereinafter referred to as San 
Miguel) is the production of electric energy in South Central Texas. Production includes one (1) 
lignite-fired power plant and one (1) lignite mine in South Central Texas. This lignite-fired 
power plant has a net capacity of 39 1 Megawatts and is a base load unit. The generating unit 
fires only lignite provided by the lignite mine. This one lignite-fired unit comprises 100% of 
SMEC’s generating capacity and average yearly output is 2.9 million megawatt hours. 

Although this proposed rule effects new electric generating stations and does not effect San 
Miguel’s existing electric generating unit, San Miguel has a significant interest in the outcome of 
this rulemaking, San Miguel’s lignite fired electric generating facility is a major source of 
electrical generation to our member cooperatives, under a long-term wholesale power contracts 
for 100% of the generation of the San Miguel Generating Station. Being not-for-profit, San 
Miguel will be forced to pass along, to its consumer-owners, all costs of meeting any new 
requirements that may result from the implementation of Greenhouse Gas Emissions (GHG). 

As a member-owned electricity supplier, San Miguel understands that reliable, affordable 
electricity has been one of the key drivers of economic growth and prosperity in this country. 
This fact must not be forgotten as the EPA makes decisions on whether and how to regulate 
electric generating unit emissions under this and future potential rulemakings. 


San Miguel is a member of the National Rural Electric Cooperative Association (NRECA) and 
the Gulf Coast Lignite Coalition (GCLC) and supports comments filed those organization. 
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Overview 

San Miguel comments will cover the following topics: 

- NSPS requirements for coal and lignite units should be placed in a separate 
category (and furthermore subcategorized based on fuel rank) from natural gas 
combined cycle units 

- Carbon Capture and Sequestration (CCS) is not a commercially available 
technology 

- Proposed emission limit is output based but should be input based due to 
inefficiency of units operating below design point, at high elevations, or equipment 
malfunctions 

- “Field of Dreams” compliance option of providing higher emission limits for coal 
plants coupled with eventual carbon mitigation to average the proposed 1,000 lb 
standard over 30 years. 

- EPA must state its support for the Pollution Control Project exemption from 
triggering “new source” requirements and clearly outline in the regulation text that 
Prevention of Significant Determination permitting requirements are not triggered 
by this rule. 


1 ) NSPS requirements for coal and lignite units should be placed in a separate category 
(and furthermore subcategorized based on fuel rank) from natural gas combined cycle 
units. 

Over the entire history of the CAA, EPA has never set a single NSPS for all power plants based 
on an emission rate achievable by only one type of fuel with the lowest emissions rate. It would 
simply make no policy or economic sense, and it would be a violation of CAA § 111 (b)(5), 
which states that: 

nothing in this section shall be construed to require, or to authorize 
the Administrator to require, any new or modified source to install 
and operate any particular technology system of continuous 
emission reduction to comply with any new source standard of 
performance. 

Due to the unavailability of commercially proven and economically viable CCS technology for 
coal- and lignite-fired power plants, EPA actually goes beyond requiring a specific technology 
system and dictates an entire change in fuel. 

EPA, only months ago, affirmed that it is inappropriate to apply performance standards based on 
natural gas on coal-fired EGUs, stating in its Response to Public comment accompanying the 
final Mercury Air Toxic Standards that: 

"... basing the[se] standards on [natural gas or distillate oil] would result in standards that 
are neither technically nor economically achievable for coal-fired EGUs. Basing the 
amended standards on the use of natural gas would preclude the development of new 
coal-fired EGUs since the standards would not be technically achievable. ..Therefore, 
basing the NSPS on [natural gas] emissions would not be achievable for coal-fired EGUs 



253 


with any technology that EPA is aware of. If the NSPS were to essentially prohibit the 
construction of new coal-fired EGUs, the regulated community might stop development 
of promising control technologies, including carbon capture and storage, which can be 
used on existing coal-fired EGUs in addition to new coal-fired EGUs,” 

Natural Gas Combined Cycle (NGCC) is not a “ control technology” for the purposes of the 
CAA nor is it the “best system of emission reduction” for coal, lignite, or other non-natural gas 
sources of fuel. To state otherwise ultimately leads to absurd results. Under this argument, 
nuclear power could be advocated as the “best system of emission reduction” for power 
production. While this may be a step farther than EPA has taken, EPA has still taken a very long 
step in the same direction and with the same results. To draft a rule with only this single 
category, based on an NGCC standard of performance, usurps this CAA purpose and history, and 
replaces it with the implementation of forced fuel switching. 

To compare natural gas combined cycle power plants to coal power plants is like comparing 
apples to oranges. Similar to the way that apples and oranges are both fruit that provide 
sustenance, coal and gas power plants may both be fossil-fuel powered and may often meet base 
load electricity demand, but beyond that, they are very different. 

2) Carbon Capture and Sequestration (CCS) is not a commercially available technology 

EPA states that CCS is technologically achievable and can be considered as part of its NSPS 
analysis. 

CCS has never been implemented commercially at a full-scale at functioning power plants, and 
to the extent it has been implemented (or is in the process of being implemented) at experimental 
and demonstration units, it has only been undertaken with the support of extensive federal 
subsidies and other non-private funding. The Clean Coal Power Initiative (“CCPI”) was created 
by the Energy Policy Act of 2005 (“EPACT”) to provide hundreds of millions of dollars of 
federal funding to clean coal projects. However, understanding that technologies developed 
under this act would not be commercially available. Congress included limitations on using these 
technologies as part of NSPS or other CAA reviews , stating that: 

No technology, or level of emission reduction, solely by reason of 
the use of the technology, or the achievement of the emission 
reduction, by 1 or more facilities receiving assistance under this 
Act, shall be considered to be — 

(1) adequately demonstrated for purposes of section 1 1 1 
of the Clean Air Act (42 U.S.C. 741 1); 

(2) achievable for purposes of section 169 of that Act (42 
U.S.C. 7479); or 

(3) achievable in practice for purposes of section 1 71 of 
that Act (42 U.S.C. 7501). 

Similarly, the Clean Air Program, modified by the Energy Policy Act of 2005 (“EPACT”) 
included the provision that: 

No technology, or level of emission reduction, shall be treated as 
adequately demonstrated for purpose of section 1 1 1 of the Clean 
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Air Act (42 U.S.C. 7411), achievable for purposes of section 169 
of that Act (42 U.S.C. 7479), or achievable in practice for purposes 
of section 171 of that Act (42 U.S.C. 7501) solely by reason of the 
use of such technology, or the achievement of such emission 
reduction, by one or more facilities receiving assistance under 
section 3102(a)(1). 

In order for CCS to become commercially available, numerous other obstacles must also be 
overcome. Technically, there are still significant concerns regarding operating costs including 
energy consumption requirements as well as the size of the equipment - potentially doubling the 
size of the power plant footprint. The captured carbon must also be transported and stored 
somewhere, and reserve locations, availability, and capacity have still not been adequately 
determined. Legal challenges include the acquisition and ownership of pore space and other 
issues regarding the regulation of carbon transportation and stewardship of the stored C02. 

There is potentially a future in CCS technology, but at this point, it is still the future. CCS is still 
not close to the level where it can be available, warrantable, insurable, and fundable in the open 
market. 

3) Proposed emission limit is output based but should be input based due to inefficiency of 
units operating below design point, at high elevations, or equipment malfunctions. 

An output derived standard such as a C02/Mwh metric cannot realistically be applied to EGUs 
without accounting for significant and unavoidable variability's. This is the case because an 
ECU heat rate and thus the C02/Mwh rate vary significantly over the EGU operating range and 
the duty-cycle to which the unit is committed. The following graph shows how C02/mmBtu and 
C02/Mwh varies with load at the San Miguel generating unit. Note how C02/Mwh increases at 
lower loads while C02/mmBtu remains relatively constant. 
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Moreover, an EGU heat rate characteristic and thus the corresponding C02/Mwh rates are 
largely unit specific, and they can be severely impacted by equipment conditions which cannot 
be quickly or easily remedied. The graph below shows how increased heat rate in 2008, due to a 
steam turbine mechanical problem. The problem was diagnosed but the unit could not be taken 
off line during the summer season so it was required to run with the higher heat rate until the 
lower energy demand season in the fall. 
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The proposed 1000 Lb. limit applicable to NGCC is too stringent in practice. EPA requests 
comment on the standard ranging from 950 Lb. to 1 100 Lb standard, 77 Fed. Reg. at 22406. 
EPA fails to discern as a matter combustion theory that fossil fired generating units including 
NGCC units located at higher altitudes utilizing thinner air are inherently less efficient, thus 
these units simply cannot match efficiency levels of similar units located at lower elevations. 

Moreover, according to a recent analysis conducted by the University of California examining 
the viability of the 1 000 lb standard, if EPA would have considered several major additional 
factors in determining the proposed standard, it would have resulted in a different proposed 
standard.* First, EPA apparently relied only on EGU heat rate data to determine an appropriate 
standard. If, however, EPA would have examined continuous emissions monitoring systems 
(CEMS) data, it would have concluded that only 84% of the units first operating between 2006 
and 2010 could meet the 1000 Lb standard, not 95% as EPA reported.^ 

Second, as this study recognizes, the larger the NGCC units operating at higher capacity 
factors have better efficiencies. ^ As NGCC units increase their presence within the 
industry assuming more baseload and intermediate load functions, NGCC units wit! vary 
more in size and in usage on a capacity factor basis making the proposed 1 000 ib 


’ How Stringent is EPA’s Proposed Carbon Pollution for New Power Plants? P.9 (April 2012) available at 

www.uce3.berkeley.edu 

Md. 

'Id. 
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standard as a practical matter unachievable by more and more NGCC units. Clearly 
EPA should reexamine the proposed standards and adjust upward to ensure new units can 
achieve the NSPS considering varying unit size and utilization so the NSPS can be 
achieved in practice. 


4) “Field of Dreams” compliance option of providing higher emission limits for coal plants 
coupled with eventual carbon mitigation to average the proposed 1000 lb standard over 30 
years. 

Section 1 1 1 (a) (1) of the CAA defines NSPS as the best system of emission reduction (BSER) 
adequately demonstrated. In application this means for NSPS, a BSER must be commercially 
available for any new source within the industrial category located anywhere throughout the 
country for which the standard applies. EPA concludes that BSER for coal-fired generation is 
not based on CCS, but takes the position that CCS is “feasible and sufficiently available,” 77 
Fed. Reg. at 22,418. Although there is no BSER for coal used as a fuel that meets the proposed 
1000 lb C02/Mwh NSPS that is commercially available, EPA appears to offer a “compliance 
alternative” that sets a current 1 800 lb C02/Mwh NSPS for coal coupled with the eventual 
requirement for carbon mitigation to average the proposed 1000 lb standard over 30 years. This 
reminds me of the movie “Field of Dreams” where the premise is - if you build it they will come. 
In this compliance option EPA is saying if we make a rule somebody will make it happen, even 
though it has not been proven commercially feasible. The reality is this alternative requires a 
present obligation to commitment to using a CCS technology not commercially available. EPA 
has no discretion under the NSPS provisions or the CAA as a whole to promulgate future 
requirement to use a technology that is not presently viable. 


5) EPA must state its support for the Pollution Control Project exemption from triggering 
“new source” requirements and clearly outline in the regulation text that Prevention of 
Significant Determination permitting requirements are not triggered by this rule. 

EPA repeats throughout this proposal that this rule will add certainty for operators looking to 
build new coal units, including that “this rulemaking eliminates uncertainty about the status of 
new coal and may well enhance the prospects for new coal-fired generation.”'* GCLC believes 
that any “certainty” that the rule, as proposed with the combined category, brings is that it will be 
extremely difficult, if not impossible, for a new coal- or lignite-fired power plant to be 
constructed. GCLC is particularly concerned with the Rule Proposal’s potential impact on 
existing, modified, and reconstructed units. 

EPA relies on the PCP exemption, codified at 40 CFR §§ 60.2 and 60.14(e), to diminish the 
potential impact of this rule on existing power plants. These provisions include that changes 
made to a power plant associated with the installation of pollution control projects will not 
trigger the other requirements of the rule. GCLC strongly supports this exemption and believes 
it is the only rational and practical implementation of the overlapping requirements of the CAA. 
However, due to recent court decisions, as noted by EPA, there may be some uncertainty 
whether this provision may continue. Instead of simply requesting comments on the continued 


GHG NSPS Rule Proposal at 22399. 
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validity of the PCP Exemption, EPA itself must affirmatively support the PCP Exemption in the 
final version of this rule or risk jeopardizing the largest source of United States domestic power. 
There is also lingering uncertainty whether this rulemaking will trigger Prevention of Significant 
Deterioration (“PSD”) program obligations. EPA, in this Rule Proposal’s preamble, stated that 
language in the EPA’s Tailoring Rule preamble made it clear that EPA did not intend to trigger 
PSD for C02 emissions.’ Therefore, “EPA’s position is that the Tailoring Rule thresholds 
continue to apply even when the EPA promulgates the first NSPS for GHGs.”® EPA also added 
that it is “proposing to revise the NSPS regulations. . .to explicitly make clear that the NSPS 
trigger provision in the PSD regulations incorporate the Tailoring Rule thresholds.”’ The 
proposed language to be codified in 40 CFR Part 60 does not appear to include this provision, 
and instead of relying on preamble language (which is secondary to codified language), EPA 
must explicitly include such language in the actual rule language to be codified in the CFR. 


Conclusion 

This proposed rule virtually kills the future of any new coal fired electric generating units being 
built and replaces it with NOCC generating units. Coal has been the backbone of providing 
economic and reliable electric power in the United States for over 50 years. While on the other 
hand, natural gas has a history of extremes in availability and price volatility. In the 1970’s gas 
companies would not provide new hook ups to homes. In the summer of 2000 gas prices in the 
west hit prices of $12 -15 per million Btu and there were rolling blackouts in California. The 
United States has one of the largest coal reserves in the world, are we willing to sterilize this 
energy source and retire a stable coal mining industry for the volatility of natural gas, especially 
in this economically challenged time? SMEC believes a stable generating system should consist 
of a portfolio of coal, gas, hydro, nuclear and renewables. This proposed rule will eventually 
delete coal from that mix and since the other large generating source, nuclear plants, have not 
been built for two decades only one fuel source remains for new generation - natural gas. This 
would not be a diverse portfolio that can withstand variations in gas availability or costs. SMEC 
requests the EPA reconsider this proposal and establish reasonable GHG emission standards for 
new coal fired generating units (including a subcategory for lignite) that can be met with existing 
control technologies that are commercially available. 

If you have any questions concerning these comments please contact me. 


Sincerely, 


Joseph G. Eutizi 

Engineering Manager 

San Miguel Electric Cooperative, Inc. 


’ Mat 22429. 
‘M 
^ Id. 
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830-784-341 1 ext. 226 
ieutizi@smeci.net 
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Coal equities teed up to take advantage 
of improving coal market fundamentals 

by Everett Wheeler 


Coal equities stand to benefit from 
improving market fundamentals, according 
to a Jan. 9 Sterne Agee report. 

"Generally, we believe coal companies 
have accomplished three important goals 
during 2013 — reduced operating costs, 
lowered capital expenditures and recapital- 
ized balance sheets to lengthen maturities 
and enhance access to liquidity," Sterne 
Agee analyst Michael Dudas wrote. "Now, 
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we believe the equities are positioned to 
await some more positive news from the 
markets served.* 

Dudas wrote that domestic thermal coal 
markets appear "more resilient* than metal- 
lurgical coal markets: *We have raised our 
domestic thermal and lowered our global 
met benchmark expectations for 2014; we 
expect increases in each during 201 5 “ 


The firm expects CONSOL Energy Inc. and 
Arch Coal Inc. will benefit from thermal mar- 
ket recovery, while Peabody Energy Corp. and 
Alpha Natural Resources inc. will take advan- 
tage of global economic recovery trends. 

"We expect the group to benefit from 
potential natural gas pricing improvements 
and investors positioning for cyclical expo- 
sure during 2014, "the report said 


White House highly critical of EPA's carbon 
capture mandate in interagency review 

by Jonathan Crawford 


The White House's Office of Management 
and Budget appears to have raised consid- 
erable doubts about the U.S. EPA's basis for 
mandating the installation of carbon capture 
and storage, or CCS. technology on new coal 
plants in its proposed greenhouse gas rule, 
according to interagency communications 
that were made publicly available Jan. 8. 

The OM6, the agency tasked with review- 
ing rules prior to finalization, had said the 
EPA's heavy reliance on literature reviews. 


pilot projects and facilities under construc- 
tion "cannot form the basis of a finding that 
CCS on commercial-scale power plants is 
'adequately demonstrated."' 

Noting that CCS "has not been deployed at 
scale in commercial power plants," the 0MB 
maintained that the EPA's assertions that 
CCS technology is adequately demonstrat- 
ed, as required under the Clean Air Act, is 
"unsupported." In light of the limited deploy- 
ment of CCS, the 0MB called on the EPA to 


Whitfield, Manchin introduce bill to block 
carbon rules 


by Taylor Kuykendall 

Tvk) coalfield legislators are pushing bills 
in the U.S. House and Senate to provide a 
"reasonable alternative* to the U.S. EPA's 
proposed carbon standards for new power 
plants and planned regulation of existing 
power plants. 

Hep. Ed Whitfield, R-Ky., and Sen. Joe 
Manchin, D-W.Va., say the Electricity Security 
and Affordability Act would require green- 
house gas standards from the EPA to be 
achievable witii existing, commercially prov- 
en technology arni allow Congress to set the 


effective date of greenhouse gas regulations 
on existing plants. 

Whitfield unveiled a draft of his bill, H.R. 
3826, in October 2013. Manchin will intro- 
duce a companion bill in the Senate. 

For new plants, the bill would establish 
separate standards for natural gas and coal- 
fired plants, set standards for the coal cat- 
egory that have been achieved over a one- 
year period by at least six coat-fired units 
at different commercial power plants in the 
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U-S-, and establish a different subcategory for lignite coal-fired power 
plants. 

The bii! would repeal the EPA’s prior proposed rules to establish 
greenhouse gas emissions standards for new power plants. 

For existing power plants, "any rule establishing GH6 standards or 
guidelines applicable to modified, reconstructed, or existing plants 
shall not take effect unless a federal law is enacted specifying the 
effective date," the bit! says. 

in The case of a proposed rule for existing power plants, the EPA 
would have to submit a report to Congress on its economic impacts 
and the projected effects on global greenhouse gas emissions. 

"This bipartisan, bicameral solution will allow coal to continue to 
supply affordable, reliable electricity necessary to support a growing 
economy," Whitfield said, "it wilt hold EPA accountable by ensuring 
that greenhouse gas regulations for power plants moving forward 
are actually achievable and preserve an 'ali-of-the-above' energy 
strategy." 

Manchin said he wants to "strike a balance between a healthy envi- 
ronment and 3 healthy economy." 

"it's time to invest in a diverse energy portfolio that includes coal, 
natural gas, nuclear, renewables and oil," he said. 

The Energy and Power Subcommittee, chaired by Whitfield, will 
vote on the legislation Jan. 13, 

The U.S. Chamber of Commerce has supported the bill. Most 
recently, on Jan. 9, the National Mining Association endorsed it. 
iindustry Document; Whitfield and Manchin introduce Bipartisan 

Electricity Security and Affordability Act 

Read this article on SNLweb. 

US senators press Interior nominee 
on OSM oversight, stream rule snafu 

by Bill Reilly 

Four U.S. coal-state senators have sent a letter to Janice Schneider, 
the nominee to be Assistant Secretary for Land and Management 
at the U.S. Department of the Interior, about the Office of Surface 
Mining Reclamation and Enforcement and its change of mind about 
howto assess the environmental and regulatory impacts of a stream 
"protection" rule. 

Sens. Joe Manchin, D*W.Va,; Rob Portman, R-Ohio; John Barrasso, 
R-Wyo.; and Mike lee, R-Utah, urged Schneider 'to promptly address 
a report that poses serious questions about the integrity' of the OSM. 
That report, released Dec. 20, 2013, by the Interior Department's 
Office of Inspector General, found that officials within the OSM 
had asked a subcontractor to change the baseline for assessing the 
impacts of rewriting the Bush-era 2008 stream “buffer zone' rule. 

"We are especially concerned with OSM's decision to reverse its 
position on how to estimate Job losses expected to result from its 
proposed stream rule," the senators wrote in the Jan. 8 letter. 

“OSM should abide by its original position on how to estimate job 
losses expected to result from its proposed stream rule and we will 
only be able to support a nominee who shares this view. Specifically, 
we will need your commitment that, if confirmed, you will direct 
OSM and any contractors to estimate job losses by acknowledging 
that the proposed stream rule would replace the 1983 stream rule 
— not the 2008 stream rule — in states other than Tennessee and 
Washington." 


In doing a regulatory impact analysis, the OSM had compared coai 
production and jobs under the pending rewrite and a Reagan-era 
1983 njfe. The analysis showed a loss of 7,000 jobs from a rewrite, a 
number that was leaked to the press in January 201 1 . The OSM then 
directed rtie contractor to use for comparison purposes the 2008 
rule, which is on the books but has been implemented in only two 
states because it is still being litigated. The change had the effect 
of reducing projected job losses around the time that the Obama 
administration was pushing job creation. 

The controversy was the subject of an oversight hearing before 
the House Natural Resources Committee on Jan. 9. The Interior 
Department is in the process of reviewing the OtG report. 

if confirmed, Schneider would have direct oversight of OSM. 

The senators requested her commitment to ensure that agencies 
subject to her oversight "will estimate job losses from any ongoing 
or future rulemakings by assessing the impacts that would take place 
if the new rule replaced a rule currently — not hypothetically — in 
effect. We believe our requests are reasonable and, if granted, will 
only help to restore the public's confidence in DOi's rulemaking 
process." 

Silndustry Document; Manchin, Portman, Barrasso, Lee Cali on Interior 

Nominee to Denounce Politically Motivated Jobs Statistics 

Read this article on SNL web. 

Duke sees Crystal River coat plant 
as 'most cost-effective' option in Florida 

by Matthew Bandyk 

Duke Energy Corp. is moving ahead with plans to keep coal gen- 
eration online at its Crystal River plant in Citrus County, Fla., for an 
extra two years by burning a special kind of lower-emissions coal, 
a goal that will likely trigger a regulatory fight with the Sierra Club. 

While it is retiring the nuclear plant at the site on the Gulf of 
Mexico, Duke's Florida utility is trying to preserve the coal-fired units 
1 and 2 at Crystal River through 2018. That is the year Florida's rules 
to implement federal standards for regional haze will force Crystal 
River to install $1 billion in pollution controls or cease burning coal. 

The cost of the scrubbers needed to comply with the U.S, EPA stan- 
dards is too much for Duke Energy Florida Inc to swallow. "These are 
our two oldest coal units in our fleet so it's not economical for us to 
put in scrubbers," Duke spokesman Sterling Ivey said Jan. 9, especial- 
ly considering the fact that the permits for the units expire in 2020. 

With a combined nameplate capacity of 964.3 MW, Crystal River 1 
and 2 began operating in 1966 and 1969, respectively, according to 
SNL Energy data. 

But Duke believes Crystal River 1 and 2 can comply with another 
set of EPA rules, the Mercury and Air Toxics Standards, or MATS, at a 
fraction of the cost of the scrubbers. Complying with MATS by 2016 
would give the units an extra two years of life before The need for the 
scrubbers arrives. The utility hopes to comply by switching Crystal 
River 1 and 2 to burning lower-sulfur coal that wastested at the units 
last summer. 

Crystal River currently uses coal from Appalachia, such as 347,000 
tons from Arch Coal Inc.'s Kentucky River Loading facility in Perry 
County, Ky., in 2013 through October, according to SNL Energy data. 
But the relatively cleaner coai would come from Arch Coal's West 
Elk mine in Colorado. The plant used 11 0,000 tons from that mine in 
201 3 through October for the test burn. 
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The switch also requires relatively cheap emissions control modifi- 
cations at each unit: dry sorbent injection systems to control acid gas 
emissions and activated carbon injection systems to reduce mercury, 
tvey said. The cost of using the low-sulfur coal and these modifica- 
tions is about $28 million in capital costs, with annual operation and 
maintenance costs of about $2 million, according to a Dec 31,2013, 
filing with the Florida Public Service Commission. 

Overall, this plan Is $307 million cheaper than the alternative of 
retiring Crystal River 1 and 2 before the MATS compliance deadline 
in April 2016 and trying to rely on purchased power to fill the gap, 
according to Duke’s estimate. 

"Extending [Crystal River] 1 and 2 is the most cost-effective option 
for Duke Energy Florida to comply with the new Mercury and Air 
Toxics Standards regulation as well as reliably serve the energy needs 
of our customers," Ivey said. 

The filing asks the commission to allow Duke to recover the costs 
of the MATS compliance project from its Florida customers. But the 
Sierra Club is likely to try to persuade the commission to reject this 
request. 

"Duke Energy is showing their true colors, choosing more air pollu- 
tion and higher costs for Floridians. By choosing to keep the obsolete 
and expensive Crystal River coal units running, Duke is committing 
to two more years of Florida's energy dollars going out of state and is 
stalling again in building up clean energy solutions like solar power 
and improving efficiency in the Sunshine State," Sierra Club Beyond 
Coat Campaign representative Kelly Martin said in an email. 

White the environmental group has not filed any formal oppo- 
sition, "we are reviewing Duke's request and considering all our 
options," according to spokeswoman Jenna Garland. 

Duke hopes to replace the units' power with output from a new 
1,640-MW natural gas-fired, combined-cycle plant that is being pur- 
sued under a request for proposals process that the utility issued fast 
year, That plant cannot be built at the same site as Crystal River due 
to Infrastructure issues, Ivey said. 

Crystal River also has units 4 and 5, two 740-MW coal units that 
were built in the 1980$. These newer units are already scrubbed and 
will be operating Indefinitely, according to Ivey. 


COMPANIES REFERENCED IN THIS ARTICLE: 

Arch Coal Inc. ACi 

Duke Energy Corp. DUK 

Duke Energy Florida Inc. 

SRegulatory Filing: Duke Energy Florida Inc. 

Read this article on SNL web. 

Georgia Power to retire 1 55-MW coal unit 

by Matthew Bandyk 

Southern Co.'s Georgia utility plans to retire a 1 55-MW coal-fired 
generator at its Mitchell plant, Georgia Power Co. said Jan. 10, adding 
yet another retirement to the utility's sweeping 2 GW of coal and oil 
plant closures through 201 6. 

According to a statement, Georgia Power is asking the Georgia 
Public Service Commission to approve decertifying unit 3 at Plant 
Mitchell in order to retire it by April 16, 2015, the date the U.S, EPA 
will begin enforcing the Mercury and Air Toxics Standards, or MATS, 
a wide-ranging limit on certain pollutants that has forced thousands 
of megawatts of older coal-fired plants around the country to shut- 
ter. 

The move is the final step in a turn of fortune for the plant in 
Albany, Ga.. where just four years ago state regulators had signed off 
on a plan to keep Mitchell unit 3 running by switching it to a 96-MW 
biomass-burning generator. But in January 2010, the project was 
put on hold, with Georgia Power saying it had to wait for the EPA to 
clarify regulations affecting the proposed conversion. 

The biomass project is now off the table, "We just saw costs con- 
tinue to increase," Georgia Power spokesman Brian Green said Jan. 
10. When the Georgia P5C approved the project in 2009, the com- 
pany estimated the capital costs at $130 million. But by this year, 
the costs had gone up to 5330 million due to delays and changing 
environmental regulations, according to Green. The utility has spent 
less than $5.4 million on the project so far. 
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Energy Pricing Trends 
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To comply with MATS, Georgia Power needed to dramatically cut 
emissions at Mitchell. Converting from coat to cleaner biomass was 
not the only option to comply with the EPA rule. The utility explored 
burning lower-emissions coal, converting the unit to natural gas 
or installing pollution controls. “None of them proved to be viable 
options due to cost factors," Green said. 

The cost of MATS has already driven Georgia Power to plan to 
retire more than 2,000 MW of generation. Last sumrrter. the PSC 
approved the retirement of 16 coal- and oil-fired unift. These gen- 
erators will mostly be retired in 2015, with the exception of several 
units at the Kraft plant, where Georgia Power has sought a one-year 
extension to comply with MATS. 

Many other plants have already been retired. Two years ago the 
utility received approval for retirements adding up to 5(K) MW, 
including one 33-MW oil-fired unit at Mitchell that was finally closed 
in March 201 2. The plant has two other small oil units that will con- 
tinue to operate. Green said. 

Georgia Power owns 10,241.8 MW of coal-fired generation out 
of 19,605.7 MW total, according to SNL Energy data, making It the 
biggest coal plant operator of all the Southern subsidiary utilities. 
Southern itself is the second-largest coat plant owner in the country, 
after American Electric Power Co. Inc. 

COMPANIES REFERENCED IN THIS ARTICLE: 

American Electric Power Co. Inc. AEP 

Georgia Power Co. 

Southern Co. SO 

1;PR: Georgia Power to file decertification request for Plant Mitchell 

Units 

Read this article on SNL web. 

Restrictions on Drummond's Colombian 
coal exports rippling through market 

by Taylor Kuykendall 

The effects of Colombia's suspension of Drun\mond Co. Inc.'s coal 
loading operations over environmental concerns are beginning to 
show up In world coal markets. 

Bloomberg News reported ian. 10 that the Baltic Dry Index, a 
measure of the cost to haul coal and other commodities, dropped 
11.37% to 1,S12 points, the biggest one-day drop on record, follow- 
ing export restrictions placed on Drummond. Bloomberg reported 
that rates for Capesize ships, which can carry up to 150,000 tonnes of 
coal, fell 27% to $ 1 7,452 a day, the largest daily drop since Oct. 2008. 

Drummond also reported that its affiliate Irtterocean was forced to 
declare force majeure effective Jan. 1 3 as a result of the Colombian 
government's decision to halt coal shipments from its operations. 

“We regret to inform you that interocean must declare force 
majeure as a result of actions taken against Drummond in Colombia 
at our port in Cienaga," Interocean wrote in a r»otice to its custom- 
ers. "Drummond experienced a long and protracted labor strike last 
year, of almost two months, during which time ail of its operations in 
Colombia were under force majeure.” 


The company said that the Colombia government will close the 
port until a direct ship loading system is complete. Drummond cur- 
rently loads ships at the port by crane. 

"We shall continue our efforts and discussions with the Colombian 
government to explore alternatives for the port closure issue, but 
absent consideration of other possible alternatives by the govern- 
ment we anticipate loading will be suspended until March 201 4," the 
notice states. "Should we have any updates to this time frame you 
will promptly be informed.” 

News of the stalled exports also reportedly drove European 
contract coal prices upward. The coal prices rose to S81/tonne for 
February contracts, while coal to be delivered in March settled at 
S80.40/tonne, the highest since Dec. 18, 2013, a Bloomberg report 
said. 

Drummond spilled 2,000 tonnes of coal into the sea off the north- 
ern coast of Colombia in early 2013. In response, the Colombia gov- 
ernment fined Drummond and introduced strict rules to regulate the 
loading of coal shipments. 

A media representative for Drummond could not be reached for 
comment. 

COMPANY REFERENCED INTHIS ARTICLE: 

Drummond Co. Inc. 

2PR: Drummond Affiliate Notifies Customers of its Declaration of 

Force Majeure 

Read this article on SNL web. 

FBR Capital Markets upgrades Cloud Peak 
to 'outperform' 

by Taylor Kuykendall 

FBR Capital Markets upgraded Cloud Peak Energy Inc. from market 
perform to outperform, noting a boost in prices for Powder River 
Basin coal due to Improving markets for thermal coal and the com- 
pany's generation of free cash flow. 

“Our investment thesis on Cloud Peak Energy Inc. is driven by its 
pure-play exposure to PR8 prices,' the report states. “PRB is our most 
preferred steam coal producing region, given its role in filling the 
void created by the declining Central Appalachian coal supply and 
low natural gas prices." 

Analyst MiteshThakkar wrote in the Jan, 10 report that Cloud Peak 
has limited reinvestment capital expenditure requirements, which 
wilt allow the company to use surplus cash to buy outstanding debt 
or near-term accretive growth projects. He said a recent pullback in 
the company's stock, down 9% since a Dec. 10,2013, high, has made 
the company's valuation more attractive. 

Thakkar wrote that falling supply in Central Appalachia coal could 
provide upside to prices beyond FBR's current modeling of $12.50/ 
ton for PRB coal. FBR's analysis suggests PRB prices are poised for a 
rebound, driven by shrinking coai stockpiles and competitiveness 
with natural gas. 

“We believe PRB prices should recover to over $14-f/ton eventually 
for the producers to earn decent return, given PRB is the lowest cost 
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coal supply," the report states. "[Cloud Peak], being a pure frfay PRB The decrease announced in the distribution level will "enable the 


producer, should be the prime beneficiary of this trend." 

Thakkar also increased Cloud Peak's price target to $24 from $18. 
As of 10:04 a.m. Jan. 10, Cloud Peak was trading at Sl7.03/share. 

COMPANY REFERENCED IN THIS ARTICLE: 

Cloud Peak Energy Inc. CLD 

Read this article on SNL web. 

Stifei Nicolaus downgrades 

Natural Resource Partners on weak coat outlook 

by Tayiof Kuykendall 

Stife! Nicolaus downgraded Natural Resource Partners LP from 
"buy" to “hold" on a weaker coal outlook for 2014. 

in a Jan. 10 note, analyst Paul Forward said NRP's quarteriy disW- 
bution of 35 cents per unit, announced Jan. 9. is 'well short* of the 55 
cents per unit the company has paid since the third quarter of 201 1 . 
He said the lower figure reflects ongoing poor U.S. coal markets and 
lower-than-expected guidance from the company for 2014. 

"According to the firm, its coal lessees communicated an outlook 
for 2014 operating plans that was below its previous expectations, 
reflecting a weaker price and volume outlook in steam and metal- 
lurgical coat, which we attribute primarily to NRP's exposure to 
Appalachia," Forward wrote. 

Stifet Nicolaus continues to view NRP as a lower-risk vehicle for 
investors to gain exposure to U.S. coal markets through royalty 
streams and infrastructure ownership. 

COMPANY REFERENCED IN THIS ARTICLE: 

Natural Resource Partners LP NRP 

Read dlls article on SNL web. 

Natural Resource Partners lowers 2014 guidance 

by Rohan Somwanshi 

Natural Resource Partners LP has lowered its 2014 guidance for 
coat royalty revenues by $28 miltton from the 2013 guidance range 
and pared its quarterly cash distribution by 36% in response to weak 
coat markets. 

In a Form S-K filed Jan. 9, the partnership said that while diversi- 
fication into the soda ash and oil and gas businesses largely offset 
the decline in coal-related revenues in 2013, uncertain coal markets 
forced it to lower its guidance for 2014. 

The partnership reduced Its 2014 coal production guidance to a 
range from 43 million tons to 50 million tons, compared to the 2013 
guidance of 50 million tons to 56 million tons. 

Coal royalty revenues are expected to be in the range of $175 
miliion to $195 million in 2014. Natural Resource Partners put 2014 
guidance for distributable cash flow at $195 million to $230 million. 

TTie partnership declared a fourth-quarter 2013 distribution of 35 
cents per unit, down 20 cents per unit from the distribution paid in 
the third quarter of 2013. TTie distribution will be paid Jan. 31 to unit 
holders of record at the close of business Jan. 21. 


partnership to reduce its debt while preserving its liquidity to pursue 
accretive acquisitions," the partnership said. "NRP remains commit- 
ted to its strategy to diversify its asset base and completed over $350 
million of non-coal-related acquisitions in 2013." 

"We did not see the recovery in the coal markets that we thought 
might occur over the course of 201 3, but instead the markets weak- 
ened," Natural Resource Partners President and COO Nick Carter said. 

COMPANY REFERENCED IN THIS ARTICLE: 

Natural Resource Partners LP NRP 

18-K: Natural Resource Partners LP (NRP) 

Read this article on SNL web. 

World Coal CEO: Industry must be 
'part of the solution to climate change' 

by Taylor Kuykendall 

The latest issue of Cornerstone, "the official journal of the world 
coal industry," stressed the urgency of developing carbon capture 
and storage technology if coal is to meet world energy needs under 
increasing pressure to reduce greenhouse gas emissions. 

Executive Editor Holly Krutka wrote in the winter issue of the 
World Coal Association’s trade magazine that fossil fuel growth 
shows no signs of slowing. Based on the risks associated with 
"unchecked climate change," financing coal projects without innova- 
tion that balances growth and environmental protection is becom- 
ing increasingly rare. 

Krutka wrote that leaders should insist that all new coal-fired 
power plants meet the highest possible efficiency standards In order 
to seize the opportunity for emissions improvements. In addition, 
however, carbon capture technologies will be necessary to meet 
global carbon dioxide reduction goals. 

"Although the hurdles are high, the critical nature of the end 
goal cannot be denied: a low-carbon, low-emission coal-conversion 
energy system," Krutka said. 

The magazine features an Interview with Brad Page, head of the 
Global Carbon Capture and Storage Institute. He said fossil fuels will 
continue to be the world's primary source of energy, and more car- 
bon-reducing projects are needed to face "the greatest challenges 
the world faces today.’ 

'Currently, CCS Technology to mitigate emissions Is expensive 
and energy intensive, especially for power plants, whether coal- or 
natural gas-based," Page said. "The Institute's broad membership 
indudes representatives from the coal industry, whom we consult to 
set priorities, gain insight into challenges and issues, and inform our 
strategy to move CCS forward." 

The WCA recently hosted the International Coal & Climate Summit, 
or ICCS, an event reviewed in the magazine by Milton Catelin, CEO 
of the WCA. The event stirred controversy for being scheduled at the 
same time and in the same city — Warsaw ~ as the United Nation's 
climate talks. "As an industry that provides over 40% of global elec- 
tricity and 30% of primary energy — forecast to overtake oil over 
coming years — it's clear that we have to be part of the solution to 
climate change, "Catelin said. 
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Catelin said the world coai industry is committed to practtcai sdu- Dahaize hosts recoverable coal reserves of 3.28 billion tonnes das- 


tions for climate change and is open to dialogue. He said leaving 
the industry out of climate change negotiations would represent 
a missed opportunity to reduce emissions from a major source of 
greenhouse gases. 

"It's all too easy to talk of leaving coal in the ground and clos- 
ing power stations" Catelin said. "Our hope in holding ICCS was to 
encourage constructive dialogue on practical solutions — to start a 
conversation that can lead to a better balance between climate pro- 
tection and economic development/poverty alleviation.'' 

One report from the Clean Air Task force included in the industry's 
magazine concludes that U.S. EPA regulation to limit carbon dioxide 
emissions "doesn't end U.S. coai," but instead marks a beginning for 
carbon capture technology. The task force concludes that the rule 
will actually help the industry. 

"We think the rule provides the certainty that is needed with 
respect to future carbon liability," the article states. "Most proposed 
coal-fired power plants in the U.S. in the last five years already includ- 
ed CCS in order to limit this uncertainty facing investors." 

In the U.S., support of carbon capture has weakened in favor of 
slowing or stopping carbon dioxide regulations, as proposed by a bill 
just introduced in the U.S. Congress and endorsed by the National 
Mining Association. "This bill sensibly requires that EPA base green- 
house gas emission standards for power plaitts on technology that 
is proven and commercially available," NMA President and CEO Hal 
Quinn said in a Jan. 9 statement. "The agency's current proposal 
fails this obvious test for reasonable standard setting, gambling on 
unproven technology and risking far higher electricity costs.' 

The magazine, available at no cost on the WCA website, also 
highlighted the progress and challenges of specific carbon capture 
projects around the world. 

Read this article on SNL web. 

China Coal to Invest 17B Chinese yuan 
In Shaanxi-based project 

by Sheharyar Khan 

China Coal Energy Co. Ltd. on Jan. 10 received board approvals to 
invest approximately 1 7.03 billion Chinese yuan on a new coai proj- 
ect In China's Shaanxi province. 

The company said it will develop the Dahaize coal project via 
Its wholly owned subsidiary, China Coal Shaanxi Yulin Energy and 
Chemical Co. Ltd., in addition to a coal preparation plant in the 
Yuheng mineral area; the project is in line with company strategy 
to increase production capacity and create a large coal manufac- 
ture and transformation base in the region of Inner Mongolia and 
Shaanxi. 

Dahaize wilt take approximately 65 months to complete and will 
have an annual production capacity of 15 million tonnes of coal with 
a post-tax, 19.55% internal rate of return. 

The company will inject 5.18 billion yuan, or 30.40% of the total 
investment, in China Coat Shaanxi to begin development while the 
remaining 1 1 .8 billion yuan, or 69.60% of the total investment, will 
be settled via external financing such as bank loans. 


sified as non-caking with ultra-low ash, good for civil, gasification 
and power use. 

As of Jan. 9, US$ ) was equivalent to 6.05 Chinese yuan, 

COMPANY REFERENCED IN THIS ARTICLE: 

China Coal Energy Co. Ltd. 1 898 

aPR: China Coal Energy Co. Ltd.: ANNOUNCEMENT INSIDE 
INFORMATION 

Read this article on SNL web. 

Report: Germany's 201 3 coal use 

the highest since 1990 as nuclear phased out 

by Kalayaan Teodoro 

Electricity generated from lignite coal in Germany in 2013 
increased to its highest level since 1990 despite a push for clean 
energy, the Financial Times reported Jan. 7. 

In 2013, Germany generated 162 billion kWh from lignite, up from 
161 billion kWh in 2012 and the highest since 171 billion kWh in 
1 990, according to EnergieBiianz data obtained by the 7/mes. 

The report pointed to German Chancellor Angela Merkel's move to 
phase out nuclear power as a factor in the rise in use of fossil fuels, 
despite a steady increase in renewable power in the past decade. 

Meanwhile, the country's lignite Industry association Debriv said 
that investments in new generators have resulted in more efficient 
coal usage and reduced actual mining of the resource by 2% in 201 3, 
according to the report. 

In October 2013, the head of an energy lobby group said coal will 
remain essential in Germany’s energy mix for the foreseeable future. 

Read this article on SNL web. 

North Asia Resources warns of wider loss 
for 2013, ordered to rectify coal mines 

by Sheharyar Khan 

North Asia Resources Holdings Ltd. said Jan, 10 that it expects 
a "significant increase” in its loss for the full year 2013 compared 
to HKS114,4 million loss booked in 2012, mainly due to a noncash 
impairment and an increase in finance costs. 

The company based its assessment on a preliminary review of 
results for the 1 1 months to Nov. 30, 2013. North Asia Resources said 
it will release its annual results before the end of March. 

Separately, the company said that following its decision to sus- 
pend development across various coal projects in China's Shanxi 
province in October 201 3, it received notices from relevant authori- 
ties to implement a rectification scheme. 

The company submitted its rectification plan and will have 15 to 
45 working days after receiving approvals to carry out measures 
on the hydrological and geological conditions, ventilation and gas 
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management, site conditions and sequence of construction. Subject 
to a successful outcome, the company wilt then app^y to resume con- 
struction and development work across various operations in Shanxi. 

Commercial production from North Asia's operations In Hw Shanxi 
is expected to start by Jan. 1, 2015. 

COMPANY REFERENCED IN THIS ARTICLE: 

North Asia Resources Holdings Ltd. 61 

IFin Supp: North Asia Resources (6l ) 

Read this article on SNL web. 

Report: India's Lanco eyeing sale 
of Australian coal unit 

by Kaiayaan Teodoro 

in a possible debt reduction move, India's Lanco Infratech Ltd. is 
exploring the sale of its Australian unit, Griffin Coal, Bloomberg News 
reported Jan. 9, citing three unnamed sources with knowledge of 
the matter. 

Lanco is considering selling unprofitable Griffin Coal after reach- 
ing an agreement with banks to restructure its debt, which reached 
339 billion Indian rupees in September 2013, Bloomberg reported. 

Lanco acquired Griffin Coal in Western Australia's Collie Basin in 
March 2011. Griffin Coal's mines have a production capacity of 4 
million tonnes per year, which Lanco aims to increase to 18 million 
tonnes per year by fiscal 201 8. 

The weak global market for coal and restrictive government poli- 
cies have hit Australia's coal Industry hard in the past years. 

COMPANIES REFERENCED IN THIS ARTICLE: 

Griffin Coal 
Lanco Infratech Ltd. 

Read this article on SNL web. 


Page 9 

A regulatory order issued Dec. 9, 2013, said Coal India abused its 
dcHTtinant position in the production and supply of noncoking coal 
in the country. Coal India said a few days later that it would appeal 
dre penalty. 

As of Jan. 9, USSJ was equivalent to 62.05 Indian rupees. 

COMPANY REFERENCED IN THIS ARTICLE: 

Coal India Ltd. 533278 

Read this ardcie on SNl web. 

Report: India's coal, coke imports total 
141.5 million tonnes in 2013 

by Rohan Somwanshi 

India's coat and coke imports in 2013 are estimated at 141 .5 million 
tonnes, SteetGuru.com reported Jan. 9, citing preliminary data from 
major ports. 

India imported 107.8 million tonnes of thermal coal and 30.7 mil- 
lion tonnes of coking coal in 201 3, according to the report. 

Indonesia was the major supplier of thermal coat to India with 
about a 75% share of the imports, while Australia remained the top 
coking coal supplier, accounting for 84% of total imports. The largest 
amount of Imports were made in July 2013, at 13.4 million tonnes, 
with average monthly coal imports totaling 1 1 .8 million tonnes. 

The Mundra port imported the highest coal volumes in 2013, at 
33.1 million tonnes, followed by Krishnapatnam, at about 18,6 mil- 
lion tonnes. About 2,300 coal vessels were unloaded at Indian ports 
during 2013, the report said. 

Read this article on SNL web. 

Coal India will miss fiscal 2014 output target, 
chairman says 

by Rohan Somwanshi 


Coal India files appeal over fine 

for alleged unfair trade practices 

by Katayaan Teodoro 

Coal India Ltd. has filed an appeal of the fine of 1 7.73 billion Indian 
rupees imposed on It by the Competition Commission of India for 
alleged unfair trade practices, Press Trust of India reported Jan. 9. 

The state-owned miner filed the appeal with the Competition 
Appellate Tribunal of India, which is expected to hold a hearing on 
the matter in the week of Jan. 13. 


Coal India Ltd. is again set to miss Its annual coal production 
target, the Press Trust of India reported Jan. 9, citing the company's 
chairman and managing director. 

The company could fail 5 million tonnes short of the 482 million 
tonne target for the fiscal year ending in March, according to the 
report. 

A cyclone in October 2013 and a production disruption in 
November 2013 due to law-and-order issues are among the reasons 
for The expected shortfall, according to Chairman and Managing 
Director S. Narsing fiao. 

Coal India has missed its annual production targets for the past 
four fiscal years. The company produced 452.2 million tonnes of coal 
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in the fiscal year ended March 2013, compared to the target of 464.1 
million tonnes. 

Coal India accounts for more than 80% of domestic coat produc- 
tion. 

COMPANY REFERENCED IN THIS ARTICLE: 

Coal India Ltd. 533278 

Read this article on SNL web. 

Coalspur Mines clears remaining 

First Nation intervener for Vista coal project 

by Fawad Mir 

Coalspur Mines Ltd. said Jan. 9 that the Alexis Nakota Sioux Nation 
agreed to withdraw as an intervenor to the company’s Ifista thermal 
coal project in Alberta. 

Alexis Nakota was the last remaining First Nation group granted 
intervenor status by the Alberta Energy Regulator, Coalspur said. 

The agreement provides community infrastructure ai^d programs 
for Alexis, and ensures the aboriginal group’s participation in the 
reclamation and ongoing environmental monitoring of the Vista 
operation. 

Following the withdrawal of Alexis, there are no intervenors for 
the Vista project other than an individual who has been granted a 
conditional opportunity to make a 30-mtnute presentation to the 
regulator. 

The exit of Alexis followed the withdrawal ofTourmaline Oil Corp. 
and two aboriginal communities — Ermlneskin Cree Nation and 
Whitefish Lake First Nation, in December 2013 as intervenors to the 
project. 

The company has asked the Alberta Energy Regulator to cancel 
the Jan. 13 hearing since agreements with ail relevant parties are 
now finalized. The regulator is expected to give a decision on the 
project within the next 90 days. 

Meanwhile, Coalspur is working with various regulatory agencies 
to secure final approvals and permits for the Vista project. 

The company Is looking forward “to securing regulatory approval 
and being in a position to finalize our funding arrangements for the 
construction of Vista, “Coalspur President and CEO Gill Winckler said. 

COMPANY REFERENCED IN THIS ARTICLE: 

Coalspur Mines Ltd. CPL 

Read this article on SNL web. 

Guildford Coal receives U$$65M financing 
from OCR Asia 

by Fawad Mir 

Guildford Coal Ltd. said Jan. 10 that it completed the financing 
facility with OCP Asia and received USS65 million. 

The company received US$10 million in exchange for its convert- 
ible notes and US$55 million for amortizing notes. It also issued 
detachable warrants for an amount equal to 18.5% of the amortizing 
notes. 


Guildford Coal announced the completion of negotiations and 
inking of long-form documents for new financing arrangements with 
OCP Asia in late December 201 3. 

Proceeds will be used to repay Its existing debt owed to OCP Asia 
and for working capital purposes related to its Mongolian assets, the 
statement said. 

COMPANY REFERENCED IN THIS ARTICLE: 

Guildford Coal Ltd. GUF 

3PR: Guildford Coal Ltd,: OCP Asia Financing Facility Completion 
Read this article on SNL web. 


White House continued 

amend language In the draft rule that suggests the technology is 
‘well-established and already in widespread commercial practice.” 

The 0MB also said the EPA's cost analysis of CCS technology suffers 
a “significant selection bias," given that it factors in projects that have 
benefited from significant government funding and other subsidies. 
By basing its analysis on such projects, the EPA has understated the 
costs and risks of CCS technology, the OMB said. 

The EPA's greenhouse gas rule for new power plants has been no 
stranger to controversy. Coal industry advocates contend that the 
technology is prohibitively expensive and not sufficiently demon- 
strated to be mandated and, as such, will represent a de facto ban 
on new coal plants. But in a twist, the criticism leveled at the EPA this 
time has originated from within the Obama administration. 

The OMB's questions, and the EPA's responses, were made avail- 
able in coordination with the EPA's publication of the carbon stan- 
dard for new power plants in the Federal Register on Jan. 8. The 
email from Robert Wayland, leader of the energy strategies group 
of the EPA's Office of Air Quality Planning and Standards, was sent 
Aug. 19, 2013, to Nathan Frey, of the OMB's Office of Information and 
Regulatory Affairs. At this lime, it remains unclear to what extent the 
OMB's recommendations were incorporated into the latest draft rule. 

To reflect the fact that CCS has not been deployed at scale In 
commercial power plants, the OMB had recommended that the EPA 
build in flexibilities in the rule. The OMB said such flexibilities are 
needed to expand deployment of CCS and, in turn, attain the techni- 
cal potential and cost goals of the CCS technology envisioned in the 
rule. 

The EPA. however, suggested that such flexibilities are already 
found in the proposed rule, noting that only partial, not full, C02 
capture Is required and that the emissions can be averaged over 
several years. The EPA also steadfastly defended its basis for finding 
that CCS can be mandated, saying "the evidence supports the find- 
ing that impiementation of CCS technology to meet the proposed 
standard is technically feasible." 

Still other questions from the OMB concerned CCS cost estimates. 
The OMB asked how it was that the EPA found that partial capture of 
C02, at 65%, costs so much less than 90% capture, which is estimat- 
ed by the agency to cost a further $81 2/kW in capital expenditures. 

The OMB asserted that the EPA failed to properly address the 
fact that its rule will have disparate regional impacts, given that the 
geologic formations needed for sequestering C02 are not uniformly 
available across the nation. For its part, the EPA maintained that the 
rule adequately explains why CCS with partial capture is attainable 
throughout die entire country. 
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Other noteworthy exchanges 

The 0MB questioned whether in compiying with the EPA's pro- 
posed standard coaJ-fired facilities can employ technologies other 
than CCS, such as chemical looping and oxy-combustion. The EPA 
responded that sources "are free to utilize other advanced tecIwoJo- 
gies" to meet the standard of performance. 

The 0MB asked whether the EPA should have considered the 
environmental Impact of the greenhouse gas emissions from the 
oil obtained using power plant C02. The EPA, however, said it had 
declined to do so, asserting that the amount of oil recovered using 
captured power plant C02 is not likely to impact total C02 emissions 
from oil production and consumption. 

The 0MB recommended and the EPA consented to considering 
changing the emissions limits in the proposed rule on which it will 
take comment to a range of 900 pounds of C02 per MWh to 1,200 
Ibs/MWh. That compares to the original range of emissions limits on 
which it is soliciting comment of 1,000 Ibs/MWb to 1,200 Ibs/MWh. 
The 0MB said solicitation of comments on an emissions limit of 900 
ibs/MWh is warranted given that such a level is about equal to what 
is, or wili be, achieved at Basin Electric Power Cooperative's Great 
Plains Synfuets Plant, a commercial-scale coal gasification plant near 
Beulah, N.D., and Mississippi Power Co.'s Plant RatcNffe in Kemper 
County, Miss. 

TTie EPA also confronted questions from the 0MB about the ratio- 
nale of the rule. The 0MB asked what the basis for issuing the rule 
was if, as EPA found, "no reasonable forecast predicts a cost advan- 
tage to building an electric generating unit (EGU) that would not be 
compliant with the proposed standard." 

The EPA recalled that it was under marching orders by President 
Barack Obama to Issue a rule for new power plants by Sept. 20, 2013, 
and to roll out the regulations as a precursor to issuing rules for exist- 
ing power plants. Moreover, the regulation of new power plants, the 
EPA said, is consistent with the administration's policy objectives and 
follows the agency's endangerment finding that greenhouse gases, 
as contributors to climate change, threaten to harm public health 
and welfare. 

The 0MB also expressed concern with the fact that natural gas 
peaking plants were exempted in the rule and not subject to a less 
stringent emissions limit The OM6 said that given its role in support- 
ing intermittent renewable energy, the expanded deployment of 
uncontrolled simple-cycte plants could "lead to higher overall power 
sector carbon emi$sion$.''The EPA responded that It is still consider- 
ing this issue. 

The 0MB questioned whether the greenhouse gas rules alone, 
absent external market forces, could in fact catalyze the private sec- 
tor to Invest in greenhouse gas emissions reduction technology, as 
anticipated by the EPA. 

The EPA responded, "We believe that the regulatory certainty 
offered by this rule -- which will require new fossil fuel-fired boil- 
ers and IGCC units to capture a fraction of the produced C02 — can 
tncentivize further development of carbon capture technologies." 


The EPA added that an emissions limit based on “best generat- 
ing technology" by contrast would not provide a clear incentive for 
additional research, development and demonstration of CCS given 
that complying with such a standard would not require deployment 
of that technology. The EPA also highlighted the fact that it is not 
requiring full C02 capture, as such a mandate could impose "exces- 
sive costs' that could stifle CCS research and development. The EPA's 
proposed rule requires a portion of the gas to be captured, estimated 
to be in a range of 30% to 50% of a plant's carbon pollution, depend- 
ing on the unit. 

The EPA said it anticipates that some companies may make “non- 
purely-market-driven investment decisions." 

The EPA also said it has considered identifying natural gas, com- 
bined-cycle units as an alternative to CCS for determining the “best 
system of emission reduction," or BSER, for coal-fired power plants. 
That presents a difference from the newly released draft rule in 
which the agency proposed to find that CCS alone is BSER for coal- 
fired power plants. 

Mississippi Power is a Southern Co. subsidiary. 

COMPANIES REFERENCED IN THIS ARTICLE: 

Basin Electric Power Cooperative 
Mississippi Power Co. 

Southern Co. SO 

iSlIndustry Document: Summary of Interagency Working Comments 
on Draft Language under E01 2866 Interagency Review 

iSIndustry Document: Summary of Interagency Comments Under EO 
12866/13564 EGU GHG NSPS 

^Industry Document: GOP Says Utility NSPS Runs Afoul of Energy Law 
Read this article on SNL web. 

Coai equities contmued 

The firm's 2014 supply and demand expectations remain largely 
unchanged from October 201 3, "We expect a 50 million ton (MT) or 
5-6% increase in final 2013 US thermal coal demand, with further 
gains (2%) during 2014,''Dudas wrote. On the supply side, the report 
said producers cut supply by almost 80 million tons In 2012. Sterne 
Agee expects a decline of 15 million tons of production in 2013, 
before a rebound of 1 5 million to 20 million tons In 2014. 

But the supply growth would shake out differently among supply 
basins. "We suggest that displacement and coai pricing economics 
would continue to drive Central Appalachia production lower In 
2014E,"the report said. "Although we expect some incremental pick- 
up in (Powder River Basin} demand in 2014E as S4.00 gas prices make 
PRB coals more economic for almost all plants, we forecast [a] PRB 
production increase of less than 2% in 201 4E as utilities work down 
their inventories." 

"Northern [Appalachia] should witness some uptick in produc- 
tion when CONSOL'S 8MX mine comes online in 2014E. investment 
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in newer, better capitalized and lower operating cost underground 
deposits and utility-dedicated output throughout the Itlinois Basin 
should generate positive volume growth in 2014,' the report con- 
tinued. 

Sterne Agee continues to expect utilities to vrork down diar 
inventories through 2014 as weather normalizes, natural gas prices 
remain elevated and supply lags. 

"We believe utilities, especially merchant generators, would con- 
tinue to face scrutiny on stockpiles," the report said. 'Plant managers 
would strive for lower than current stockpile levels on a days of coal 
burn basis. Our 125 [million ton] coal stockpile target for 2014Eend 
would equate to 50 days of coat burn." 

"As utilities start working down inventories in 201 3-1 4E.wre expect 
pricing to (pick up] on expectations of increased contracting in 2014 
and beyond."the report said. 

Sterne Agee's inventory expectations are more bullish than those 
of the U.S. Energy information Administration, which projected 2014 
year-end secondary stockpiles of 152.5 million tons in its Jan. 7 
"Short-Term Energy Outlook." 

"Higher natural gas prices (>$4.00) and lower coal stockpiles 
should bode well for 2015 CAPP and PRB prices. We do not expect 
PRB producers with spare capacity to bring this latent production 
online in 201 5; we expect producers to continue to show restraint 
[until] they see sustained improvement in pricing,' Dudas wrote. 

Regarding the seaborne market, Sterne Agee said current APi2 
prices of roughly $80/tonne are at trough levels. The firm expects 
global seaborne supply grovrth to drop amid legacy contract expira- 
tion and marginal production rationalization. 


Outlook for metallurgical coal market not as bullish 
Sterne Agee lowered its expectations for met coal due to the cur- 
rent market surplus "that would likely take some time to get worked 
down.'The firm hacked its 2014 met coal outlook by 20.5% to $155/ 
tonne and has initiated its 2015 outlook at $180/tonne. 

"Oncreased demand] and supply rationalization should bring met 
markets closer to balance, in our view, leading to higher prices from 
2H1 4 onwards," the report said. "We believe the disconnect between 
iron ore and coking coal prices provides room for coking coat prices 
to rise from these levels. Increased supply coming into [the] market 
should pressure iron ore prices in 2014. Even if steel prices remain 
stagnant, and if iron ore prices decline to $ 1 00/[tonne}, coking coal 
prices could go up to almost $210/[tonne] before steel mill margins 
drop below the previous four-year average, or $235/[tonne] before 
steel margins fall below current levels." 

The report also said that continued weakness in the Australian dol- 
lar could pose a risk to both its seaborne and met coal price outlook, 

COMPANIES REFERENCED IN THIS ARTICLE: 


Alpha Natural Resources Inc. ANR 

Arch Coal Inc. ACI 

CONSOL Energy Inc. CNX 

Peabody Energy Corp. BTU 


iSterne Agee & leach Inc. Industry Report: 2014 Outlook - Clearing 
Supply, less Turbulence, Lower Stockpiles, Reducing 2014-15 Est - 
ACI, ANR, 8TU, CNX, JRCC & WIT 

Read this article on SNL web. 
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Climate Systems Sdence, Jacieon St^xni of Geosciences - News 

>?HAT5rAt.TS BES.S CHA'Kjfi'S TUl WOKi.f,- 

I'Ht uNiVERsn'Y or rrxA-s ai aus! in 



riimate Systems Science 


Reality of Human Influence on Global Climate 

We, the meiriDers and coilea^es of the Jackson School of Geosciences program in Climate S)^tems Science, 
agree with the scientific assessment presented in reports by the Intergovernmental Panel on Climate Change 
that 

1 . Wanning of the climate system is unequivocal, as is now evident fi-om observations of increases in global 
averaged air and ocean tenperatures, widespread meltiig of snow and ice, and rising gfobal average sea level. 

2. Most of the observed increase in global averaged temperatures since 1950 is very likely due to the 
observed increase in greenhouse gas concentrations from human activity. 

3. Global warmnig and sea level rise will continue for cenUiries due to the time scales associated with the 
climate s>«tem, even if greenhouse gas concentrations were to be stabilized. 

4. Tiiese antiepated changes in regional and global climate could have severe adverse inpacts on the 
envii'onment and society. 

For more information about the JSG program in Climate Systems Science click here . 
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Census.gov > People and Households > Poverty Main > About Poverty > Highlights 


Highlights 

The data presented here are from the Cunent Peculation Survey (CPS), 2013 Annual Social and Economic 
Supplement (ASEC), the source of official poverty estimates. The CPS ASEC is a sample survey of approximately 
100,000 household nationwide. These data reflect conditions in calendar year 2012. 

• In 2012, the official po\erty rate was 15.0 percent. Itiere were 46.5 million people in poverty. 

• For the second consecutive year, neither the officii poverty rate nor the number of people in poverty at the national 
level were statistically different from the previous year’s estimates. 

■ The 2012 poverty rate was 2.5 percentage points higher than in 2007, the year before the most recent recession. 

’ in 2012, the poverty rate for people living in the West was statistically lower than the 2011 estimate. 

• For most groups, the number of people in poverty did not show a statistically significant change. However, between 
201 1 and 201 2, the number of people in poverty did increase tar peof^e aged 65 and older, people living in the South, 
and people living outside metropolitan statistical areas. 

■ The poverty rate in 2012 for children under age 18 was 21.8 percent. Hie poverty rate for people aged 18 to 64 was 
1 3.7 percent, while the rate for people aged 65 and older was 9. 1 percent. None of these poverty rates were 
statistically different ftom their 201 1 estimates.^ 

Footnotes: 

1 Since unrelated individuals under 15 are excluded from the poverty universe, there are 468,000 fewer children in the 
poverty universe than in the total civilian noninstitutionalized population. 

Source: U.S. Census Bureau { Social. Econorric. and Housing Slalistics Dvision; Fbverty | Last Revised: Septernber 17, 2013 


http:/AftMwxensus.gc5v/hhes/wM{/po>«rty'about/o«rvevM' 
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Moat, of the isaiot components contributed to the much larger decrease ir. real bb? in the fourth 
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decrease in equipment and .toftwaro. The nwssc notable offset was a much Larger dectea.se in imports. 

Final sales of computers subtracted 0.01 percentage point from the {ourth-guartec charge in real 
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The pr.Lce index for gross domestic purchases, whioh neasures prices paid by O.S. residents, 
doernssnd 4.! pernent. .in the fourth quarter, O.S perrertnge pnrnt less of a decrease than in the advance 
estimate/ this index increased A. 5 percent in the third quartet. Excluding food and energy prices, the 
price index for gross domestic pucchase.i increased i.l percent In the fourth quarter, compared with an 

ReiU persons! con.stimption expeniiitures decreased 4.3 percent in the fourth guaci.et. compared 
with a decrease of 3.8 percent in the th.ird. Real nonresidential fixed investment decreased 21. L percent, 

an incressb of 8.T percent. Equ.i|»nent and software decreased 28.8 percent, compared with a decrease 
Of T,3 percent. Real re.sidenciisi fixed invesrnent decreased 22.2 percent., compared with a decrease of 

Real exports of goods and services decreased 23.6 percent in the fourth guarlor, in contrast to an 
increase of 3.0 patoont in the third. Rea.l .imports of goods and services decreased 16.0 percent, 

Real federal government consumption expenditures and gross InvestMnt iooteased 6.7 percent in 
the fourth quarter, ooraparnd with a:) Increase of 13.3 percent in the third. National defense increased 
.3.1 petcent, ooinpared with on increase of IR.ti percent. Nondefense Increased 15.1 perce.nt, compared 
with an increase of 5.1 percent. Real state and local government consumption expenditures and gross 
ifivestmant decreased 1.4 percent. In contraat to an increase of 1.3 percent. 

The real change in private inventories added 0.16 percentage point to the fourth-quarter change .in 
teal CiOP, after adding 0,34 pei'cencage peine to the third-quarter change. Private businesses decrea.sed 
inventories Sl.9.9 olilioi-, in the fourth quarter, following a -decrease cf S29.6 billion in the third quarter 

Re.) I final snl.e- of dome.stic product — GbP less change in private inventories — decreased 6.4 




Real cross domestic por-thases -- purchases by C.3. residents of goods and services wherever 
pscd'.iccd — detreasod 5.6 pe.rceot in the fourth quarter, c-empared with a decrease of 1.5 percent in Che 
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BEA; hlens Release: Gross Domestic Product 


Cutieiit-ciollat GDP 

5. a percent, or $212.5 billion, in the fourth quarter to a level of $14,200.3 billion. In the third quarter, 
current-doilar GDP increased 3.<1 percent, or $113. 3 billion. 


The preliminary estimate of the fourth-quarter change In real GDP is 2.4 percentage points, or 
$74.4 billion, lower than the advance estimate issued last month. The downward revision to the percent 
change in real GDP was widespread; the largest contributors were downward revisions to private 
inventory investment, to exports, and to personal consumption expenditures for nondurable goods. 

Advance Preliminary 

(Percent change from preceding quarter) 


Real GDP -3.8 -6.2 

Current-doliar GDP -4.1 -5.8 

Gross domestic purchases price index -4.6 -4.1 


Real GDP increased l.l percent in 2008 (that is, from the 2007 annual level to the 2008 annual 
level), compared with an increase of 2.0 percent in 2007. 

The major contributors to the increase in real GDP in 2008 were exports, personal consumption 
expenditures (PCE) for services, federal government spending, nonresidential structures, and state and 
local government spending. Those were partly offset by negative contributions from residential fixed 
i.nvestment, PCE for goods, private inventory investment, and equipment and software. Imports, which 
are a subtraction in the calculation of GDP, decreased. 

The slowdown in real GDP in 2008 primarily reflected a sharp deceleration in PCE, a downturn in 
equipment and software, and decelerations in exports and in state and local government spending that 
were partly offset by a sharp downturn in imports, an acceleration in federal government spending, and a 
smaller decrease in private inventory investment. 

The price index for gross dome-htic purchases Increased 3.2 percent in 2008, compared with an 
increase of 2.8 percent in 2007. 

Current-dollar GDP increased 3.3 percent, or $457.0 billion, in 2006. Current-doiiar GDP 
increased 4.8 percent, or $628.2 billion, in 2007. 

During 2008 (that is, measured fr«Ti the fourth quarter of 2007 to the fourth quarter 2008), real 
GDP decreased 0.8 percent. Real GDP increased 2.3 percent during 2007. The price index foe gross 
domestic purchases increased 2.0 percent during 2008, compared with an increase of 3.3 percent during 
2007. 


BGA's national, International, regional, and industry estimates; the Survey of Current Business) 
and BEA news releases are available without charge on BEA’s H«b site at www.bea.gov. By visiting 
the site, you can also subscribe to receive free e-mail summaries of BEA releases and announcements. 


Next release -- March 26, 2009, at 8)30 A.M. EDt for: 
Gross Domestic Product: Fourth Quarter 2008 (Final) 
Corporate Profits: Fourth Quarter 2008 
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News Release: Gross Domestic Product 
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Ileal dtoss domest ic product -- the output of goods and services produced by labor and property 
locatoc tn Che (Jsvled StaCvs -- increased at an annual race of 4.1 percent in the third gusrter of 2CI5 <chat 
1!., from iha .record gjarcer to the third quartet), acc.ording CO the "third" estimate released by the Bute,!.; 

The Obi’ estimace released ceday in Cased on more complete source --lata than vere available for 
the ".'jecoiKl" e-stimai.e iysue:! on December 5. 2013. In the second estimate, the increase In real OOP was 
i.S pciconv (see "Povisions" on page 3> . with this third ostimatc for the third quarter, increases in 
pet.sonal consumption experdU goes (PCE) and in nonresicentisl fixed investment were larger than 

The Inctease in teal OOP In Che third quartet primarily reflected positive contributions from 
private inventory invastment , pirf.. nor.reni dential fixed Investment, export-s, re-sidentta) fixed 
lovsstmont, and aCatn and local goverr.ncot spending that were partly offset by a negative contribution 
from tedcriii govcrnmcint spsnd.lng. Imports, which are a subtraction in the calculation of dCP. 


The acceleration in real GDP growth in the third quarter primarily reflected an acceleration in 
private inventory investment, a deceleration in imports, and accelerations in state and local government 
spending and in PCE that were partly offset by a deceleration in expotes. 


FOOTNOTE, duarr.eriy antlmar.es are expres.sed at sen.sonaily adiusted annual rates, unles.i otherwise 
specified. Quattor-t:o-quari',or dollfli changes ato differences between the.se published estimates, 
i’orcont. changes are calculated from unrounded data and arc annualized. "Real" ostimatoa are iti chained 
(iOOiJ! dollars. Price indexes are chain-type measures. 
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The price index Cor gross domestic purchases, which mea.xures prices paid by U.S. ceeldants, 
i:'icreaa«d 1,8 pBreenc in the third quarter, the same ir.cteaae as in the second estimate; this index Download the AcfOb 

i.ncrenne'l C:.2 pHi.'canr. ir the second quarter. Exclndlnf) fnort and e.oergy prices, the price index f.or gross 
clortieBCic purchases increased J,5 percent in the third coartec, compared with an increase jf 0.8 percent 
i:i the second. 


Reai personal consumption expenditures increa.sed 2.0 percent in the third quarter, compared 
with an increase of 1.9 percent, in the second, bumble goods increased 7.9 percent, compared with an 
lacrosse of 6.2 percent, Nondurable goed.s increased 2.!) percent, compared with an increase of 1.6 
pofcenr. .'larvicen incre.iaod 0.7 percent. compa«ed with an increase of 1.2 percent. 

Real nonresidentlal fixed investment increased -1.8 percent in the third quarcec, compared with an 
increase of 4.7 percent in the soco.nd. Nonresident lal structures increased 13. 4 percent, eompatod with 
a:i Increase of 17.6 percent. Equipment, incrfla.scd 0.2 percent, compared with an increase of 3.9 percent, 
i.'ii.aliecl.ual properly pcocUicts increased 5.8 percent. In contrast to a decrease of l.S percent, Reai 
touit.tertlBl fixed investment .'.ncreaned 10.3 percent, compared with an increase of 14.2 percent. 

Real exports of goods and services increased 3.9 percent, in the third quarter, corparod with an 
in-.-coise of 3.0 piercent lu the second. Real imports of goods and services incteaaed 2. a percent, 
compared with an increase of 6.9 peroenf. 

Real federal governme.-it consumption expenditures and gross investment decreased 1.5 percent 
it the third quarter, compared with .s decrease of 1.6 percent in the second, national delense' decreased 
O.S percent, corapared with ,1 decrease of C.6 percent. Nondefense decreased 3.1 percent, the .same 
docro.isc J.t in the second quarter. Real .ntatc and local govornraont consumption expenditures and gross 
investment, increased 1.7 percent, compared wit,", an increase of 0.4 percent. 

The change in teal private iiiventciie.s added 1.6* percentage points to the third-quarter change in 
tea. GbP, after adding C.41 percent.sge point to the second-quarter change. Private businesses increased 
■.nventories Silt,''' billion in the third qiiarre'-, following increases of S56.6 billion in the second quarter 


Real final x.ales of domestic product — GDR less change in private Inventories — increased 2.5 
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Cu r ron^-doi lar GD? -- value of the hacioh's output of goods and services — increased 

6.i percent, ot S3bi.9 billion, in Che third quarter to a level o£ ?IS,9J2.9 billion, in the second quarter. 


Real gross domestic income (GDI), which measures the output of the economy as the costs 
incotrc'l and the i.ncomes earned in the production of GDP, increased 1.8 percent in the third quarter, 
cotiip.nreJ with an intre.ase of 9.2 percent in the second. In the second estimate, the Increase in real GDI 
-as l.a peicera. for a given quarter, the estimates of CDP and GDI may differ for a variety of reasons, 
including the i.ncccporation ot largely independe.nt source data. However, over longer time spans, 'he 
est ...mates of GDP and GDI tend to follow simiiar patterns of change. 


The upward cevision to the percent change in real GDP primarily reflected upward revi.sions to 
per.sonsl consumption exponcii tores and to nonre.s'dential fixed investment that were partly off-set oy a 


Real COP 

Real GDI 

Curcent-doliar GDP 

Gross domestic purchases price index... 


'Percent change from preceding quart 


Corporate Profits 

Profits from current production icotporate profits with Inventory valuation adjustment <IVA) and 
capital con.aumpcion adjustment (CCAdJJI increa.ned S39.? billion In the third quarter, compared with an 
increase of $66.8 billion i.n the second. Taxes on corporate inoeme decreH-sed 80.4 billion, in contrast to 
on increase of $10. 0 billio.n. Profits after tax with IVA and CCftdj i.ncreaseJ 839.5 billion, compared 
with an increase of 8S&.9 billion. 

Dividends decreased $1'9.0 billion in the third quarter, in contrast to an increase of S2V3.5 
biillcn in the second. The large third-quarter decrease primarily reflected dividends paid by faiinle Mae 
to the federal government in the second quarter. Undistributed profits inci-ea.sed 8218. 6 billion, in 
contrast; to a decrease of 8216.6 b.l..l..l.loii. Met cash flow with IVA -- the internal funds ava.ilable to 
corporations for investment -- increased .$231.1 billion, in contrast to a decrease of $205.3 billion. 


BOX. 

Profits from cucrer.t production rel.lect the deprecration of fixed assets valued at current, cost, using 
consisr.cinr. depreciation profiles. Those profiles ere based o.i used-asset prices and do not depend o.n the 
dapi-eclatlori-accounting practices u.sed tor federal income tax returns. The IVA and OCAdj are 
adjusLroenLs that convert inventory withdrawals and rfepieciauion of fixed assets reported on a i.ax-cctutn, 
historical-co.tt basis to the current-cost economic ineafures used in the national ioeom* and provTucc 


Corporate profits by industry 

Domestic profits of finanoiat corpoiat ions increased $9.2 billion in the third quarter, compared 
with »n increase of $24.5 billion in the second. Domestic profits of nonfinanoiei corporations increased 
$12.2 billion, compared with an increase of $32.8 billion. The increase in profits of Ein.inclal 
corporations reflected Increases in both Federal Reserve banks and “ether" finencial industries. The 
increase in ncnflhshcial eorporation.s primarily reflected increases in ssnufeccuring and in "other" 
iionf iiiaiioliil crporat.lor.s tliat were partly offset by a decrease in infutaatiou. Within mauoCautut mg, 

•-ho largest inctsasas were in "other" durable goods and in food and beverage and tobacco products. 

Those increuaes were p.ixtly oftaer by deciea.ees in petroieum and coal products and rn uhemical 


The r?st-ot-the-world component of profits increased 816.7 billicn in the third quarter, compared 
with sin ifirrear,* of S4.6 brl'ion in the ner.nnil. This mea.sure i-S calculated as the differen.ne between 
receipts from Che rest of the world and oayment* to the rest of the world. 


ht{p://wAw.beagovj'ne<Asreleases/nationat/gdp/gdpnewsrdease.Wm 
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In the third quarter, real gross value added of r.onfinancial corporations increased, and profits per 
unit oC real value added increased. The. increase in unit profits reflected an increase in unit prices that 
was partly offset by Increa.se.s in both the unit nonlabor and labor costs Incurred by corporations. 


BEA' s national, intec.-iacional, regional, and industry estisiates; the Survey of Currant Business; 
and BEA news releases are available without charge on BBA's Sleb site at www.bea.gov. By visiting 
the site, you can also subscribe to receive free e-aiail suaaiaries of BEA releases and announcements. 


Next release — January 30, 2014, at 8:30 A.M. EST for: 

Gross Domestic Product: Fourth Quartet and Annual 2013 lAdvance Estimate) 
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EPA AND THE CCS OOPS 


ARCHIVES 


We have previousiy aired our concerns about EPA relying on CCS as riie jeqal justificationtejts 

j . but we nev«’ saw this one cwnirjg. M(»e to ttie po«t. neither, 

aivarently. did EPA. 

On November 1 5, House Energy and Commerce Chair Fred Upton s«d c#>ers sent EPA a letter 
pointing out that two separate laws limited uarig federaly-assisted CCS pR^eds as evidence that 
CCS meet a variety of Clean Air Act oiteria. ERA’S proposed nrfe r^es w four coal-fired power 
plants vrith CCS (two proposed and two under construction} as justificatiwi for finding that CCS is the 
"best system of emissions reductions adequately demonstrated’, the applicable standard in Section 
111 of the Clean Air Act. Three of Ihose plants (Kemper, the Texas Oean Energy Prefect and the 
Hydrogen Energy California project) are subject to both of those laws {#» four#i plant is in Canada) 
and, in short. EPA just lost Va of its factual baas for mandating CCS fa new oo^-fired power plants. 


„ ^ 5 ) 

W 

u l (4) 


CATEGORIES 

g>mo-ai(19) 


Both of these restrictions were enacted as part the Energy Policy Act erf 2006. The first applies to 
plants that get "Section 48A" tax credits for CCS, and provides foat 


"No use of technology (or level of emission recfoctkxi sirfely by reason of the useerfthetechndogy), 
and no achievement of any emission reduction by the demorrstratiCHi of any technology or 
performance level, by or at one or more faalities wifo respect to which a credit is allowed under this 
section, shall be considered to indicate that the tetrfmotogy or performance level is . . . adequately 
demonstrated for purposes of section 111 of the Clean Air Act." Energy Policy of 2005 (Public 

Law 109-58} |f307(£ij,' codified at 26 U.S.C. §48A{g). 


Uh-oh 

The second provision applies to plants that get Clean Coal Power Initiative funding from DOE; 

“No technology, or level of emission reduction, sdety by reason of the use ^ the technology, or the 
achievement of the emission reduction, by 1 or more facilities receiving assistance under Oils Act. 
shall be considered to be . . . adequately demonstrated for purposes of section 7411 of this title.' 
Energy Policy Act of 2005 (Public Law 109-58) §402(i): codified at 42 U S C. §159620). 

Phrased differently, this provision is less restrictive in that it says EPA may not rely 'solely’ on such 
plants as justification for deeming CCS to be "adequately demonstrated'. Given the fourth plant in 
Canada, EPA does not rely "solely" on these three plants (just "mostly'). 

Our previous commentary noted that the otrfy reason that EPA withdrew its first proposal for these 
standards was to replace its original legal justificabon for them with its "CCS is ihe 'best system of 
emissions reductions adequately demonstrated' rationale. Most CAA aficionados thought EPA's 
original rationale (a highly technical issue dealing with 'source categories') was more likefy to survive 
judicial review than trying to persuade the D.C. Circuit that CCS was "adequately demonstrated'. 

Now that EPA has apparently lost most of the factu^ basis for that determination, we toink it has two 
choices: concede error, abandon the CCS rationale and return to the original justification, or double 
down and fry to brazen this out. Interestingty. at the time of writing this (November 20) neifoer the 
notice withdrawing EPA's first version of the projxised rule (published back in April 2012), nor the 
CCS version has yet aj^eared in the Feder^ Register, despite the latter bekig signed on September 
20 . 


More to come, undoubtedly. 
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Social Secu%»idBda'iyPoti«1y 


The autlTors draw several interesting tsockitions from their an^y^ of ag^'egate trends. First, when poverty is measured relaftve 
to median non-elderly income rattwr than relative to the offidal pov^ty line, ttte decSne m eWerly poverty ended in tfte early 1980s. 
Income inequality has increased markedly smce then amcsig the eWalyatdncn-eldej-ty alike. Second, poverty rates are strongly 
cyclical ■ rising during recessiorts and fallmg during ecoxmic expart^ons - for the noo-dderly but not for the elderly, highlighting 
the protective effect of Social Security. Third, decreases in elderly P«wwty over ftne have been similar across age groups but 
larger for married couples than for other groups. 

As the authors note, assessmg the causal effect rfSodalSearty on poi«ty is cfifficult. For example, individuals may work and 
save more when benefits are less generous, so a simple c^arfation of the tocrease ir» poverty that would result from eliminating 
Social Security income would fikety overstate the true effect by igrortog these behaviora! responses. 

To avoid this proWem, toe authors conduct a measure Sodi^ Security benefits that depends only on toe Social Security rules 
that apply to each birth cohort and not on vrorka^' actual labor marttet experience. They examine toe relationship between this 
measure and poverty rates for pec^ born between 1880 «rd 1^. For s€»ne of the analysis, the authors focus on a narrower 
range of birth cohorts, making use of Ihe sharp drc^) in bereffts exp«-ienced by the TioKh' atoorts of 1917-1921. 

The authors estimate toat a $1,000 increase in SodalSearityberefitse associated with a 2 to 3 percentage point reduction in 
poverty rates for elderly households. They also ftod r» statisticaRy stgrrHcant effect of benefits on income inequality, suggesting toat 
higher-income and lower-inctxne elderly benefit sinHiaily from Hiaeases to Social Security, 

/^tying this estimate to the change in Sodal Secwity benefits between 1967 and 2000 suggests that the inaease in benefits can 
e)?^ain all of the 17 percentage pcsrrt decfine to poverty that oaairreddiring this period. The autoors also find that higher berrefits 
lead some elderly to live irrdepondenay rather than wWj faiwly members, and conclude that the effect of Social Security on poverty 
would have beerrcven more dramatic to the absence of toese charges to Bvingarrangemerrts. 
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An apparent hiatus in global warming? 

Kevin E. Trenberth and John T. Fasuiio 


Key Points: 

• There is a hiatus in the rise in global 
mean surface temperatures over the 
past decade 

• Global warming continues but 
manifested in different ways 

• Natural variability is piayirtg the 
major role in the hiatus, through the 
PDO 
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Abstract Global warmingfifstbecameevident beyond theboundsof natural variability in the 1970s, 
but increases in global mean surface temperatures have stalled in the 2000s. Increases in atmospheric 
greenhouse gases, notably carbon dioxide, create an energy imbalance at the top-of-atmosphere (TOA) 
even as the planet warms to adjust to this imbalance, which is estimated to be 0.5-1 Wm“^ over the 
2000s, Annua! global fluctuations in TOA energy of up to 0.2 W m'^ occur from natural variations in clouds, 
aerosols, and changes in the Sun. At times of major volcanic eruptions the effects can be much larger. Yet 
global mean surface temperatures fluctuate much more than these can account for. An energy imbalance 
is manifested not just as surface atmospheric or ground warming but also as melting sea and land ice, and 
heating of the oceans. More than 90% of the heat goes into the oceans and, with melting land ice, causes 
sea level to rise. For the past decade, more than 30% of the heat has apparently penetrated below 700 m 
depth that is traceable to changes in surface winds mainly over the Pacific in association with a switch 
to a negative phase of the Pacific Decadal Oscillation (PDO) in 1999. Surface warming was much more in 
evidence during the 1976-1998 positive phase of the PDO, suggesting that natural decadal variability 
modulates the rate of change of global surface temperatures while sea-ievel rise is more relentless. Global 
warming has not stopped; it is merely manifested in different ways. 


1. Introduction 


This is an open access article under 
the terms of the Creative Commons 
Attribution- NonCommercial-NoDerivs 
License, which permits use and distri- 
bution in any medium, provided the 
origir^ai work is properly cited, the use 
is non-commercial and no modifica- 
tions or adaptations are made. 


How often have we heard "Wow it's cold, where is global warming?" How can we get a cold and snowy 
winter with anthropogenic climate change? Most people recognize from their own experience that we 
have weather in ail its infinite and wonderful variety, so that there are large variations In temperature 
and precipitation from day-to-day and week-to-week. The biggest climate change we experience is the 
one from summer to winter, or from winter to summer, or in the tropics from the wet monsoon season 
to the dry "winter monsoon." We expect these changes and even look forward to them. Our planting 
and harvesting of crops depend on them. Yet every summer is different, and so is every winter. There are 
"regimes" of climate where one summer may be sunny, dry, and hot, whereas another may be cool, cloudy, 
and wet. Globally, the biggest cause of such regimes that last several seasons is the El Nino- Southern 
Oscillation (ENSO) phenomenon. Since the major 1 997/1 998 El Nifto event that affected weather patterns 
around the world, the term "El Nifio" has become part of the public vernacular and not just a scientific 
term. Yet somehow, when talking about human-induced climate change, often referred to as "global 
warming," the idea that it is not relentless but rather occurs along with natural fluctuations from ENSO, 
weather, and other modes of variability has often been lost. 

The 2000s are by far the warmest decade on record {Figure 1 ). Before then the 1 990s were the warmest 
decade on record. Since global warming really reared its head in the 1 970s in the sense that the global 
warming signal emerged from the noise of natural variability, every decade has been warmer than the 
previous ones and increasing evidence suggests that the past few decades are warmer than any others in 
the past 2000 years [IKC. 2007]. However, there has been a slowing in the rise of global mean temperature 
over the past decade, often referred to as a hiatus or plateau. Has global warming stalled? Or is it entirely 
expected that natural variability rears Its head and can offset warming for a decade or two? 

In part the answer depends on what we mean by "global warming." For many it means the global mean 
temperature increases. But for anthropogenic climate change, it means the climate change resulting from 
all kinds of human activities, and it Is now well established that by far the biggest influence occurs from 
changes in atmospheric composition, which interfere with the natural flow of energy through the climate 
system [IPCC, 2007]. Referred to as "radiative forcing' by scientists, the biggest effect comes from increas- 
ing carbon dioxide In the atmosphere because carbon dioxide is a greenhouse gas (GHG) (Figure 1) [IPCC. 
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Figure l. Estimated changes in annual global mean surface temperatures (*C, color bars) and CO2 concentrations (thick black line) 
since 1880. The changes are shown as dirferences (anomaties) from the 1901 to 2000 average values. Carbon dioxide concentrations 
since 1957 are from cfirect measurements at Mauna Lo^ Hawaii, whereas earlier estimates are derived from ice core records. The scale 
for CO2 concentrations Is m parts per million by volume, relative to a mean of 320 ppm, whereas the temperature anomalies 
are relative to a mean of 1 3.9*C (57*F). 


2007]. Preindustrial values are estimated to average about 280 ppmv (parts per million by volume) but 
values in 201 3 have exceeded 400 ppmv, a 43% increase, mainly from the burning of fossil fuels. Several 
other GHGs (methane, nitrous oxide, and chlorofluorocarbons) have also increased from various human 
activities, while tiny particulates (aerosols) in the atmosphere can cause both warming by absorbing radi- 
ation or cooling by scattering and reflecting radiation back to space. The result Is a positive (down) energy 
imbalance at the top-of-atmosphere (TOA). In that sense "global warming" really means global heating, 
Increasing global mean temperature is but one manifestation of the effects [Trenberth et al., 2009] (K, E, 
Trenberth et al.. Earth's energy imbalance, submitted to Journal of Climate, 201 3, hereinafter referred to as 
Trenberth et al., submitted manuscript, 201 3). 

There are numerous other human effects that contribute to climate change, but most of the others are of 
importance only regionally: building 'concrete jungles" known as cities which have an urban heat Island 
effect, other changes in land use and land cover, irrigation, space heating, and so on. Humans also con- 
tribute substantially to regional changes in aerosols, which in turn influence clouds (the indirect effect), 
and these aerosols vary rapidly in time as they are washed out and interact with weather systems. Hence, 
they have a short lifetime in the atmosphere and their influence is mainly near their source. Their varia- 
tions over the past few decades are not well known and they are not considered further here. There are 
also natural radiative forcings of the climate system, especially those related to Sun-Earth geometry and 
the Earth's orbit. But on century or less time scales the main ones of importance are changes in the Sun 
and natural aerosols, especially those resulting from explosive volcanic eruptions, which have a lifetime of 
a few years in the stratosphere. 

With a global energy imbalance due to increased trapping of outgoing longwave radiation by GHGs, 
which is estimated to be 0.5-1 Wm”^ in the 2000s [Trenberth et al., 2009; Hansen etal., 2011] (Trenberth 
et al., submitted manuscript, 201 3), the energy can go various places irrenberfh and Stepaniak, 2004]. 

Ttie incoming energy is radiant energy and it can be transformed into interna! energy (related to tem- 
perature), potential energy (related to gravity and altitude), kinetic energy (related to motion), latent 
energy (related to changes in phase of especially water), and even chemical energy and formation of 
"fuel." Indeed, some energy goes into melting Arctic sea ice, which has decreased by more than 40% 
in late summer since the 1970s, melting of glaciers and ice sheets such as Greenland, heating the land 
and the atmosphere, heating the oceans, and in driving changes in the hydrological cycle. The warm- 
ing oceans expand and, along with the extra water from melting land ice, lead to rising sea levels at a 
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global rate of 3.2 mm/yrfrom 1992 to 2012 [updated from Nerem eta!., 2010]. Increases in evaporation 
and associated increases in atmospheric humidity in the warmer atmosphere can change storms and 
clouds and thus the albedo, and therefore feedback and change both the incoming and outgoing radi- 
ation because water vapor b a powerful GHG. More than 90% of the associated energy imbalance goes 
into the oceans [IPCC, 2007; Trenberth, 2009; Trenberth and Fasullo, 201 0] (Trenberth et a!., submitted 
manuscript, 2013). 

Carbon dioxide concentrations continue to increase (Figure 1 ) and along with them there is a steady 
increase in radiative forcing on the order of 0.3 W m"^ per decade [IPCC, 2007]. In the past decade, this rise 
is offset somewhat between 2005 and 2010 by reduced solar irradiance during a period of low sunspot 
activity on the order of 0.1 W [Trenberth, 2009} (Trenberth et al., submitted manuscript. 201 3), and 

perhaps by changes in atrrrosiirfieric aerosols and stratospheric water vapor [Solomon etal., 2010, 201 1] 
also on the order of 0.1 Wm~^.Neverdieless, one issue is how the radiative forcing is changing and what 
the expectations should be for our changing dimate. 

In this article, we exf^ore surface temperature variations and the cause of the apparent hiatus in warming, 
such as it is, in more detail and the relationship with ENSO and decadal variability. We further explore the 
recent changes in the ocean. 


2. Global Mean Surface Temperatures 

Global mean temperatures have been reconstruaed by several groups over the past century or longer 
(Figure 2). They also result from global analyses of all variables, such as the ECMWF (European Centre for 
Medium-Range Weather Forecasts, Reading, England) reanalysis called ERA-Interim (ERA-i) [Simmons et al., 
201 0}. In spite of the agreement globally, there are some differences among global land and global ocean 
values. Simmons et al. [201 0] show, using ERA-1, how missing data over land, and especially the Arctic, lead 
to underestimates of recent trends in the HADCRU dataset, However, ERA-1 has an inhomogeneity in the 
sea surface temperature (SST) record owing to a switch in sources of information, leading to spuriously 
cooler values after about 2000, whereas the HADCRU4 data [Morice et al., 201 2] have larger SST trends 
[Simmons et al., 201 0]. The Goddard institute for Space Studies (GISS) [Hansen et al., 201 0] values lie In 
between ERA-1 and HAOCRU4 estimates in both domains. The NOAA National Climatic Data Center (NCDC) 
analysis is a blend of land data from the Global Historical Climate Network (GHCN) [Lawrimoreetal., 2011] 
with the ERSST3b [Smith et al.. 2008). 

We use the NOAA time series In 
Figure 1 and explore the seasonality 
of the trends in Figure 3. in Figures 1 
and 2, we note the overall rising 
global mean temperatures after the 
1 960s but with a slowing rate In the 
2000s. Figure 1 also shows the annual 
anomalies in carbon dioxide from 
NOAA scaled to suggest a relation- 
ship with global mean temperature, 
because it is readily demonstrated 
using climate models that such a 
relationship exists [IPCC, 2007]. How- 
ever, carbon dioxide has continued to 
rise, along with other GHGs, and the 
radiative forcing is increasing steadily. 
While the lack of agreement between 
the two time series in Figure 1 is read- 
ily apparent from year to year and even from decade to decade, it Is desirable to understand why and how 
the two deviate from each other. 



Figure 2. Globa! tewperaiure time swies as 24moi«h running means 
from several sources; NOAA NCCX^ QSS, HAOCRU3, and KA-I. ERA-i was offset 
by 0.54* C. Here the base period is 1900-1949. 
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Figure 3. NOAA glob^ mean temperature arwm^ies after 1970 for the four 
seasons: DJF, MAM, JJA, and SON. 


Examining the seasonality of the 
global mean temperatures (Figure 3) 
reveals that the biggest hiatus in 
warming is in the northern winter 
season (December-January-February, 
DJF) owing to a few quite cold win- 
ters, especially 2008 and 201 2 [Cohen 
et al., 201 2]. Yet such winters were not 
that cold in the overail longer-term 
context, although very cold spots 
occurred locally such as in Europe, 
Some rather unusual atmospheric cir- 
culation patterns were responsible 
in Europe: strong negative values of the North Atlantic Oscillation (NAO) (discussed more later; Figure 7) 
especially in the northern vwnter of 2009-2010, which featured exceptionally low values of the NAO over 
an extended period. Cohen et al. [201 2] instead refer to the "Arctic Oscillation" as the atmospheric mode 
associated with the cooling in Eurasia, but this is strongly correlated with the NAO [Trenberth et al.. 2007]. 

Even in the last three decades we can 
ask whether such slowdowns have 
occurred before, and Figure 4 shows 
the 1 1 years beginning 1982 and 
1 997 in detail, showing a remarkable 
resemblance in subsequent evolu- 
tion. It so happens that 1982-1983 
and 1 997-1998 were the times of 
the two biggest El Ninos on record, 
and it is well established that a mini 
global warming occurs at the latter 
stages of an El Nino as heat comes 
out of the upper ocean and con- 
tributes to a warmer atmosphere and 
surface — but resulting in a cooler 
ocean [Trenberth et al.. 2002) (Trenberth et al., submitted manuscript, 201 3). Even so, the eruptions of El 
Chichdn in March to April 1982 and Mount Pinatubo in June 1991 no doubt also influenced these time 
series. 



Figure 4. NOAA annual gtc^l mean temperature anomalies for 1982-1994 
increased by 032*C (red) and from 1997 to 2009 (blue). 


Before exploring this aspect further, an examination of meridional profiles (Figure 5) shows the biggest 
warming in the Arctic where record low sea ice has been reported in several recent years, it is mainly 
from 20* to 65° latitude In both hemispheres where the slowdown has occurred, although this figure is 
adversely affected for the ocean by the spurious lower SSTs after about 2000 in the ERA-i analysis. This 
affects the Southern Hemisphere in particular. 


3. Sources of Variability 

3.1 ENSO 

The biggest fluctuations in global mean surface temperature have been identified with ENSO (e.g., 
Trenberth etal., 2002]. Figure 6 presents the global mean surface temperature as a 12 month running 
mean of anomalies after 1970 and it reveals that a linear trend is actually a pretty good fit. The huge 
warming in 1998 from the 1997 to 1998 El Nino is evident, and to emphasize the relationships between 
the interannua! variability and ENSO, the duration of each El Nino and La Nina event, as given by NOAA's 
Oceanic Nino Index (ONI), is also marked on the figure along with the actual time series of the Nino3.4 
SSTs on which the ONI is based. The latter indicates the magnitude of each event. The relationship 
between ENSO and global mean temperatures is welt established [frenfaerfh ef al.. 2002] and has been 
used by several studies to linearly ‘remove" the ENSO effects using linear regression [Lean and Rind. 2008, 
2009; Foster and Rahmstorf, 201 1]. These studies show that ENSO accounts for short-term fluctuations in 
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K global surface temperature with a 
range of up to 0,39°C and a regres- 
t T siof! of giobai meari ters^peratisre on 
the NihQ3.4 index gives values of 0.1 °C 
per standard deviation with b 3 month 
lag [Tfenberth et al., 2002]; Once ENSO 
is removed, the residual global mean 
temperature time series Is remarkably 
linear after 1 970, with no evidence of a 
hiatus, highlighting the role of natural 
variability in the global mean temper- 
atures. These studies have also used 
simple techniques to remove volcanic 
ai>d solar signals. TTvere have been no 
major volcanic eruptions since Mount 
Pinatuboin 1991 although smaller 
events may contribute a little (order 
0.1 W m~^) to reduced radiative fordr\g 
[Sohmon etal., 201 1]. Solar varia- 
tions occur with the sunspot cycle and 
are of the order of 0.1 5 W rri"^ peak 
to peak (Trenberth et ai., submitted 
manuscript, 201 3). They Cdritrlbute 
somewhat to reduced radiative forcing 
over the past decade especially from 
2003 to 2009 but the Sun Is now more 
active again. 

Trenberth et al (submitted 
manuscript, 2013) examined 
variations in the TOA energy 
imbalance in eight ensemble 
members of the Community Cli- 
mate System Model version A 
(CCSM4) climate model and found 
standard delations of monthly 
mean.s about an er>sembie mean of 
0.62 W m'''^ reducing to 0,2S W m"^ 
for 12 month running means, 

The high level of month-to-month variability is similar to that observed at the TOA by the CERES 
(Clouds and the Earth's Radiant Energy System) instrument and suggests that cloud fliictuations 
associated with weather are a nontrivial source of energy imbalance fluctuatioris. However, they 
also average out fairly quickly, leaving ENSO and decadal variability as a source of lower-frequency 
fluctuations. 


1990 




20t0 


i’isura 5- ERA-1 zonai mean temperature anomafes weighted by cx»(<<>), wh^ 

<{/ is latitude, smoothed with a 1 S-lerm low-petss fiSer; top; global; middle: ocean; 
and bottom: land. The ba.se period is Jwtuary 1979 to December 2012. 


3.2 Decadal VaHabiiity 

White the ENSO interannual irariatlons are masonabiy well known, the decadal variations are not. Promi- 
nent decadal variability occurs In both die Atlantic and Pacific Oceans: the Atlantic MuHidt^adal Oscilla- 
tion (AMO) and the Pacific Decadal Osclliation (PDO) and associated interdecadat Pacific Oscillation (IPO) 
(see Trenberth et aL [2007] for reviews and depictions of the associated patterns and time series). The N AO 
also varies on multiple time scales but Is most important in the northern winter months of December 
through March. Wu etai. 1201 1] used empirical statlsticai methods to suggest that natural variability has 
played a significant role in decadal variations in global mean temperatures. Using CM1P3 model simula- 
tions of the 20th century, DetSole et al. {201 1] partitioned the global temperature into an anthropogenic 
component and a natural component attributed to atmospheric-ocean interactions and, in particular, to 
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Figure &. "nieNGAA^ba! mean 12 month running mean surface temperatures are given relative to 1901 •••2000 along with a linear 
trend fit, Merited on the graph are the E! Nifto (buff) and ia Nifta (sky blue) periods as defined by NOAA's ON), based on the NIfio ,1.4 
SST anomalies, as given in the lower panel reiaUve to a base period of 19S0-197<). 

the AMO. However, these results depend on the fidelity of models and the forcings used, and the latter are 
not well known, especially for aerosols. 





: NAO (DJFM) 

ihLl ji u 


1 ‘ T: 
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Figure 7, Trme series of vtrfues of the MAO in northern winter (DJFM) and 
annua! mean .AMO along with a !owi>ass {13-temi) decadal filter used in 
(PCC [Trenberth et al^ 2(^7]. Rw AMO the units are K and forNAO the units 
are hPa, 


The NAO index {Figure 7) depicts 
the strength of the westerlies from 
the North Atlantic into Europe and 
correlates well with temperatures in 
Eurasia and inversely with tho.se over 
Greenland, as well as precipitation as 
a north-south dipole over Europe: wet 
in the north and dry in the south in the 
positive phase. The winter (December 
through March) station-based index 
of the NAO [Hurrell, 1 995) is based on 
the difference of normalized sea-level 
pressure (SLP) between Lisbon, Portu- 
gal, and Stykkisholmur/Reykjavik, Ice- 
land, since 1864 in hectopasca! (hPa); 
http://ciimatedataguide.uc3r,edu/guld 
ance/hurreli-north-atiantic-osciliation- 
nao-index-station-based The NAO is 
important in the northern extratrop- 
ics in winter [Hurrell, 1 996] where it 
accounted for 31% of the 20°N-90°N 
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surface temperature variance for 1935- 1994 for DJfM, but subsequently NAO has not gone hand-in-hand 
with global temperature and there is rto significant coireiation overall. 

The AMO is a measure of SSTs in the Nortft Adantic, north of the equator, relative to the global mean {7ren- 
berth and Shea, 2(X)6j. Tlie recent post-1970 variaticms in the AMO and NAO (Figure 7) show indeed that 
variability isquiteiarge. Note that in tenns of global mean temperature, the scale on Figure? would be 
reduced by the ratio of the area of die North Atlantic to the global area, which is 7.3%. 

The POO has been identified with changes in SIP over the North Pacific [Trenberth and Hurrell, 1 994], 
Often it IS defined by using SSTs In the Pacific [Afontuo et a/., 1997] using IIO^E to 100°W, 20°N to 70°N 
as a core region, with the global mean SSTs removed, to compute the first empirical orthogonal function 
(EOF) pattern and associated time series, and then regress the time series with SSTs over the entire globe 
(Figure 8). Tbis is a new analysis (courtesy of Adam Phillips; cf. Deser et al. 12004]) and the EOF accounts for 
25% of the monthly anomaly variance of SST for the period 1900 to May 201 3, using the HADISST dataset, 
Chen et al. {2008] provide an alternative derivation of Pacific decadal variability that shows how robust 
it is to different approaches. They also note hew similar many aspects of the pattern are to ENSO but 
that the PDO does not account for changes in global mean surface temperature owing to large regional 
cancellations. 


Pacific Decadal Oscillation 



Core domain 
110”E-100°W 
20“-70'^N 


1990 2000 2010 


Figure 8. the Pacific Decade (^illaciwi based on an EOF analysis of SST artomalies with ths global mean removed from 1 SOO lo 
May 2013 in the 20“N-70'N and 110*E-100*W region of the Non.h which explains 25% of the variance. The principal 

component lime swies, given below in normafized units, h ragressed on global SSTs to give the map above. The black curve is a 6 
month running averse. 
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Deniers of climate change often cherry-pkk points on time series and seize on ttie El Nino warn) year of 
1998 as the start of the hiatus in global mean temperature rise (Figure 6). This turns out, arguably, to have 
the transition time from a posifrveto a negati\« phase of tfie PDO. The monthly time series (Figure Si 
readily reveals the muftkJecadal regimes of the PDO (given by the black line) with positive phases from 
1923 to 1942 and 1976 to 1998, and negative phases from 1943 to 1976 and after 1999, While naturally 
emphasizing the North Pacific, the pattern covers the entire Pacific with a .somewhat ENSO-sike pattern 
but one that Is broader In the tropics [Chen ef a/., 2008]. 

if we now examine the hiatus period of 1999-2012 and compare it to the time when global warming 
reaiiy took off from 1976 to 1998 (Frgute 9), the negative PDO pattern emerges very strongly throughout 
rite Pacific although warming prevails in die Atlantic and Indian Oceans and on land- fis other words, it is 
the central artd eastern Pacific more than anywhere else that has not warmed in the past decade or so. in 
spite of some cold European winters, Europe does not standout In Figure 9 and instead is a war m region. 
The AMO is positive (Figure ?) and is revealed in Rgure 9 to be part of a wider warming. 

One approach to estimating ocean heat «mtent (OiC) changes is by combining tire available observa- 
tions (surface, ocean, and from space) v^h an ocean model to produce a dynamically consistent ocean 
anaiysis. The new ORAS-4 ocean reanalysls from ECMVW has revealed very distinctive climate signatures 
that are realistic in magnitude and duration in terms of changes in OHC [Balmasadcr et oL, 201 3] {Trenberth 
et ai., submitted manuscript 2013). Figure 10 shows the five ensemble members of the ORAS-4 ocean 
ieanaly5isOHCfor0-700mandfull-d^th ocean and reveals the increased heating below 700 m depth 
of 0,21 W m'^ globally after 2000. The orange bare show the times of the FJ Chichdn and Pinatubo vol- 
canic eruptions when sharp drops occuned In OHC that quantitatively match estimates of TOA radiative 
changes (such as in Jhnatubo) {Trenberth and Dai, 2007], as demonstrated in a new an.alysis by Trenberth 
et al. (submitted manuscript, 2013). Of^^4 also reveals a major cooling of the tropical Pacific Ocean in 
association with the 15^7-1998 El Nifto event Following this, the ocean warmed at a startling rate of over 
1 .2 W rn"^ from the 2000s for the global ocean (or 0.84 Wm"^ for the global area), and the overall heating 
is estimated to be 0.91 W globally vihen melting sea ice and other components are included as wet! 
[Sa/mosedo ef ai. 2013] (Trenberth et al., submitted manuscript. 2013). More than 30% of the heat was 
deposited into the ocean below 70) m in an unprecedented fa^ion in the post 2000 record from ORA5-4 
arid was identified mainly with changes in the tropical and subtropical winds in the Pacific. 

Figure 1 1 shows the regime changes for 1 999-201 2 versus 1979- 1 998 from the ERA-i reanalysls for SIP 
and surface winds. Reanaiysis winds and surface fluxes, bias corrected, were used to drive the ocean in 


Annual mean surface temperaiures 

f1989-2012i~ 11976-19981 ZonalMasri 



fof ocean (biue), iaod (red), and zonal msan (Wack). 
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Figttr* to. Tlw fiwense!«bieB>emb^<rf'liW0RA5-4 ocean r^nalysisOHC for 0- 700 tn snd fuii-ctepsh ocean are shov/n, whese 
they have been ali^>edft?f 1980© ?98S26a 3<P i The increased healing below 700 m of about 0,2 Wm"^ giobaliy is roveaied afEor 
about 2000, The wange bars show the timiK of ttteEi Cbichon and PInatobo vt^caoic etupltons. 


ORAS-4 during the assimilation, to result in the OHC fields in Figure 1 2. f igure 1 1 a reveais the very strong 
changes toward higher pressures over the cool central and eastern Pacific especially in the stihtroplcs 
and the much stronger.thannormal:tradewinds by more than i ms"’ in the vicinity of theequator from 
15°N to IS^Sj ISO^E to 150“W,-3ndOT the subtropics farther east (160°W to 1 'I0*W). The SSI pattern of 
change Is reflected in the OHC changes down to 700 m (Figure 1 2} signifying the extra heat storage in the 
tropical western F^cific.and deegwrthemiodine, but with much cooler conditions throughout the eastern 
Pacific from 3Q°N to 30?S< VadabUlty in the surface wind field is independently corroborated by changes 
in sea level based on both the altimetry and gauge records as the easterly anomalous winds have driven 
a "plHng up' ofwater In the.westem Pacific Ocean. Because of this effect, some reglon.s In the western 
Pacific have experienced sea^e^.rlse at three times the rate of the global ocean in recent decades. The 
length of the gaiige record provides an extended record over which this regional increase can be linked to 
the PDO {Mei7i1k}detal.,20%2h 

Figure 1 1 b presents the nortfrem polar view of the same changes In Figure I 'i a to highliglit the rela- 
tionships of the apparent wavelike structure extending northward from the Pacific, across the pole into 
Europe. This aspect is likely better seen in the upper troposphere as a quast-stationary Rossby wave 
[/neson ond Scarfe, 2009], an aspect to be pursued elsewhere. Nonetheless, it is very suggestive of a 
relationship with the NAO in its negative phase. This also highlights the influence of the changes in the 
Pacific with the high latitudes of both hemispheres, the extension to the North Atlantic iri the Nortiier n 
Hemisphere and to the Southern Oceans in the Southern Hemispfvere (Figure 1 1 a), where the wave 
structure relates to changes in Antarctic sea ice. 

These kinds of changes have been independsntfy simulated in hiatus periods in warming scenarios of the 
21st century in the CCSMAfA^eeWefo/., 2011,20133 in association also with negative PDO (or IPO) periods 
and more frequent Nina events. They are identified with a stronger wind-driven overturnlrjg in the 
Pacific, with upweliing near the equator and subsiding waters in the subtropics, leading to the buildup in 
heat off the equator in the western and central Pacific. 

So what about the cold northern winters in the 2000s that have been associated with the strong neg- 
ative phase of the NAO? In Rgure 7 the NAO reveals some low-frequency variabiiity that appeas’s to be 
in phase with the PDO variations (Figures 11b and 13). Given die globaf nature of the atmosphere it is 
not surprising that links between tfje Pacific and Atlantic Oceatis form at times, but these modes are not 
inherently coupled. Low-frequency variabiiity in NAO and links to ENSO are discussed by tneson and Sewfe 
(20093 who note the imfixartant rx^e of the global t^econnection pathway from the Pacific region via the 
stratosphere. Moreover, small effects from the Sun in the ultravloiet from the lower stratospiiere can be 
amplified Uneson etal.. 201 1|. Togedier, the PDO, AMO. and NAO account for a lot of the re gionai and sea- 
sonal climate changes going on. While fftese aie the predominant natural modes of variability, it Is quite 
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Figwre t1. Mean aniwal sea-tev«^ pressu« differences from ERA4 for }999-2012 and 1976-1^98 iit f iPa (colors! and for st.irface wind 
vectors (arrows) in m s*' with Use icey irt sop right (a) Map prajectiort centered on the Pacific and (b) polar stercographic projection 
of die Northern Hemisphere. 


possible, if ?iot likely, that aspects of global climate change are manifested through changes in frequency 
of such modes [Polmer, 1999}. 


4. Conclusions 

I he picture emerging is one where ttie positive phase of the PDO from 1 976 to 1 998 enhanced the surfac 
warming somewhat fay reducing the amount of heat sequestered by the deep ocean, while tiis negative 
phase of the PDO is one where more heat gets deposited at greater depths, contributing to the overall 
warming ofthe oceans but cooling the surface somewhat. The Pacific Ocean appears to account for the 
majority of the decadal variability [Chen et al., 20081. Nevertheless, the events in t.he Pacific undoubtedly 
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aiso affect the Atlantic, Indian, and Southern Oceans as the system acts collectively to equilibrate to these 
changes in the flow of energy. 


Kosaka and Xie [2013] have wry lecendy performed some novel experiments that highlight the impor- 
tant role of the PDO in the apparent hiatus m global mean surface temperatures. They used a climate 

model with radiative forcing and pre- 
scribed SSTs over the central and 
eastern Pacific Ocean. Yet they were 
able to reproduce many aspects of the 
observed changes from 1970 to 2012, 
including the changes in global mean 
temperature and the recent pause in 
warming, and several regional and 
seasonal aspects. Accordingly, the 
key indeed seems to lie in the Pacific 
and the decadal tendency for more La 
Nina events (associated with Pacific 
decadal variability), as suggested by 

Meeh/etol. [2011. 2013]. However, Kosaka and Xie [2013] did not deal with why the SSTs have changed as 
observed. 



1900 1910 1920 1930 1940 1950 1960 1970 1960 1990 2000 2010 


Figure 13. The decadal filtered POO and NAO (OJFM). 


We can speculate that the huge 1997-1998 El Nino event was a trigger for the change in the PDO; cer- 
tainly, it led to a large loss of heat in the Pacific [Balmaseda et al., 2013] that has taken years to recover 
from, if the recovery is even complete. Past behavior of the PDO (Figure 8) suggests that regimes can last 
for 25 years. The CCSM4 model has hiatus periods up to about 1 5 years in duration, projected during the 
21st century when there is a positive TOA energy imbalance [Meehl et al., 201 3]. Accordingly, it becomes 
very important for climate models to be able to simulate ENSO and Pacific decadal variability realistically, 
with the correct amplitude and duration as a form of natural climate noise in which any external signals 
are embedded. 
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Variations in climate forcings are important, especially when major volcanic eruptions occur and reverber- 
ations are felt for years. Natural variations in clouds, changes in the Sun, and increases in minor volcanic 
eruptions may have accounted for up to a 20% reduction in radiative forcing and TOA energy imbalance 
in part of the 2000s but the Sun has now recovered and is now a factor in increased warming (Trenberth 
et al., submitted manuscript, 201 3). The changes in external forcings are not obvious in the CERES TOA 
observations (Trenberth et al., submitted manuscript, 2013). Hence, although important, the variations 
In natural external forcings are not an explanation of the hiatus, but rather Internal variations within the 
climate system are keys. 

Expectations for the response from an energy imbalance come from climate models, and rely on realistic 
simulations of variability on all time scales. Many models have difficulty in simulating ENSO, although 
ENSO amplitude is actually too large in the CCSM4 model. But the veracity of decadal variability In 
models is an issue. Climate sensitivity estimates are greatly impacted by such variability especially 
when the observed record is used to try to place limits on equilibrium climate sensitivity [Otto et af., 

201 3], and simply using the ORAS-4 estimates of OHC changes in the 2000s instead of those used by 
Otto et a!., so that the entire system uptake changes from 0.65 to 0.91 W m~^, changes their computed 
equilibrium climate sensitivity from 2.0*C to 2.5“C, for instance. Using short records with uncertain 
forcings of the Earth s^tem that is not in equilibrium does not (yet) produce reliable estimates of climate 
sensitivity. 

The PDO is essentially a natural mode of variability, although there are questions about how it is affected 
by the warming climate, and so the plateau in warming is not because global warming has ceased. The 
evidence supports continued heating of the climate system as manifested by melting of Arctic sea ice 
and glaciers, as well as Greenland, but most of the heat is going into the oceans and increasingly into 
the deep ocean, and thus contributes to sea-level rise. The analysis in this article does not suggest that 
global warming has disappeared; on the contrary, it is very much alive but being manifested in somewhat 
different ways than a simple increase in global mean surface temperature. 
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Fsderat Climate Change Funding from Fy200B to FY2014 


Summary 

Direct federal funding to address global climate change totaled approximately $77 billion from 
FY2008 through FY2013. The large majority — ^more than 75% — has funded technology 
development and deployment, primarily through the Department of Energy (DOE), More than 
one-third of the identified funding was included in the American Recovery and Reinvestment Act 
of 2009 (P.L. 111-5). The President’s request for FY2014 contains $11.6 billion for federal 
expenditures on programs. In the request, 23% would be for science, 68% for energy technology 
development and deployment, 8% for international assistance, and 1% for adapting to climate 
change. The Office of Management and Budget (OMB) also reports that energy tax provisions 
that may reduce greenhouse gas (GHG) emissions would reduce tax revenues by $9.8 billion. 

At least 1 8 federal agencies administer climate change-related activities, according to OMB. 
Federal policy on climate change has been built largely from the “bottom up” from a variety of 
existing programs and mandates, presidential initiatives, and congressionally directed activities; 
funding has largely reflected departmental missions and support for each activity. Recently, the 
Obama Administration, in the context of its Climate Action Plan announced in June 2013, 
outlined an overall strategy with programs, resources, and tax incentives in a cross-agency, inter- 
governmental initiative. The new Climate Action Plan and a recent OMB report required by 
Congress on federal funding for climate change activities outline four main components of the 
strategy: 

• Climate and Global Change Research and Education 

• Reducing Emissions through Clean Energy Investments and Standards 

• International Leadership 

• Climate Change Adaptation 

Possible Funding-Related Issues for Congress 

Some Members of Congress have expressed interest in how federal funding may reflect and 
enable the Obama Administration’s overall strategy, and priorities within it, to address climate 
change. Legislative issues regarding the federal funding of climate change activities may include 
the following: 

• the sufficiency and alignment of federal resources to support a strategy to achieve 
long-term climate change policy goals; 

• the demands of climate change adaptation programming for federal agencies, 
their programs, and resources; 

• whether additional and predictable foreign aid resources may be provided to 
support actions by low-income countries to mitigate greenhouse gases or adapt to 
climate change; 

• possible legislative proposals to restructure or improve collaboration among 
agencies regarding climate change activities; 

• the incorporation of recommendations from evaluations (whether internal or 
external) to improve climate change programs; and 
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• possible requirements for reporting to Congress of funding, budget justifications, 
and programmatic progress that are adequate to support congressional decision- 
making and oversight. 

Scope and Purpose of This Report 

This report summarizes direct federal funding identified as climate change-related from FY2008 
enacted funding through FY2013 and the FY2014 request (as well as a less consistent series 
beginning with FY2001). It reports the Administration’s estimates of tax revenues not received 
due to energy tax provisions that may reduce GHG emissions. The report briefly identifies the 
programs and funding levels, as well as some qualifications and observations on reporting of 
federal funding. It further offers some issues that Members may wish to consider in deliberating 
on U.S. climate change strategies. 
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Introduction 

The federal government has funded work to address global climate change for more than four 
decades. An initial focus on science has expanded to encompass both mitigation and adaptation, 
involving at least 1 8 agencies plus the Executive Office of the President. The work supported is 
conducted by universities, national laboratories, private contractors, non-governmental 
organizations, and some federal agencies. Most of the funding has supported scientific and, since 
the 1990s, technological research and development (R&D). 

Given uncertainties regarding the risks of future climate change, the federal climate strategy has 
aimed at improving the information available for decision-making and reducing the costs of 
technologies that could help abate the risks. A growing component has been federal planning and 
efforts to adapt to climate change. Complementing the science and technology initiatives have 
been regulatory actions;’ programs to build capacity in private, state, local, and international 
entities to address climate change; and tax incentives to stimulate deployment of low greenhouse 
gas-emitting technologies. Many of these initiatives are identified in the Obama Administration’s 
recently announced Climate Action Plan, which stated three main prongs:^ 

• cutting carbon pollution in America; 

• preparing the United States for the impacts of climate change; and 

• leading international efforts to address global climate change. 

Federal funding for these activities described in this report differs across these priorities and has 
shifted over time. Policy instruments and programs depend on funding to differing degrees to be 
effective; some rely on large amounts of direct federal investment (e.g., in federal R&D) while 
others primarily require support for administrative expenses.’ 

As congressional and public debate continues with regard to whether and how to address climate 
change, the priorities for federal funding are likely to evolve further. Members of Congress have 
expressed a range of views about funding for climate change-related activities. Some question the 
relative priorities among initiatives or whether the risks of climate change merit the magnitude of 
federal expenditures and of federal policies on the economy in exchange for benefits that would 
mostly accrue to fiiture generations, people in other countries, and stability of Earth systems. 
Other Members point to scientific and economic research to underpin their support for increasing 
funding to address climate change. Congressional debate on climate change funding takes place 
in the broader context of stark choices among competing fiscal demands. 


^ Regulatory actions have included some explicitly required by legislation, such as the Greenhouse Gas (GHG) 
Reporting Program under the Environmental Protection Agency (EPA), Others that have proceeded under the authority 
of the Clean Air Act and other existing laws include standards on tailpipe emissions of GHG from vehicles. For more 
information, see CRS Report R412 12, EPA Regulation of Greenhouse Gases: Congressional Responses and Options^ 
by James E. McCarthy. 

“ White House, “The President’s Climate Action Plan,” June 2013, http;//www. whitehousc.gov/sites/default/files/ 
image/president27sclimateactionpian.pdf. For more discussion, see CRS Report R43 120, President Obama 's Climate 
Action Plan, coordinated by Jane A. Leggett. 

’ For example, a program that is the primary financier of a major new technology (e.g., carbon capture and 
sequestration) generally would require more frtnds to achieve its intended effects than a program that analyzes, 
promulgates, and enforces a regulation (depending on the scope and form of the regulation). 
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Federal Funding for Climate Change 

The Office of Management and Budget (OMB) and federal agencies have identified 
approximately $77 billion of budget authority available to federal agencies from Fiscal Years 
2008 through 2013 for climate change activities. The large majority — more than 75% — funded 
technology development and deployment, mostly through the Department of Energy (DOE). 

More than one-third of the identified funding during this period was appropriated in the American 
Recovery and Reinvestment Act of 2009 (RL. 1 1 1 -5), enacted February 1 7, 2009. 

This CRS report presents information available on federal budget authority in FY2008 through 
FY2013, and the President’s FY2014 request, for climate change activities of federal departments 
and agencies. The amounts are reported by OMB, and occasionally by individual departments and 
agencies where noted. CRS relies on OMB and agency sources of data since most climate-related 
funding is appropriated at the subaccount level and therefore is not directly identifiable in 
legislation and committee reports, OMB has produced a “budget cross-cuf ’ for climate change 
activities when it has been required by language in appropriations bills.'' Individual agencies often 
report funding for specific programs, but that information may not be comprehensive or 
comparable to information on funding for climate change activities in other programs or agencies. 
Further, when agencies cooperate on programs, double-counting of funding could occur if one 
were simply to add up what the agencies each report.^ Some of the OMB and agency sources may 
report inconsistent or incomplete data.*' It is CRS ’s judgment that the amounts in the following 
tables likely underestimate total federal funding relating to climate change for the period, perhaps 
on the order of tens of millions of dollars (i.e., not billions). Information is not available for all 
programs for all years, as explained below. 


Climate Change Initiatives 

Tables in this report detail funding by agency in terms of budget authority.’ Funding information 
is provided for several of the major federal initiatives which address climate change, including 
the following: 

• the Global Change Research Program; 


OMB’s most recent report (Office of Management and Budget. Federal Climate Change Expenditures Report to 
Congress. Washington, D.C: Executive Office of the President, August 2013) was released August 28, 2013 in 
response to Title IV, Division E, Section 425 of the Consolidated Appropriations Act of 2012 (P.L. 1 12-74), and 
continued under Consolidated and Further Continuing Appropriations Act, 2013 (P.L. 1 13-6). 

^ OMB’s compilation largely eliminates issues with double-counting. 

® For more detailed discussion of reporting challenges and examples, see archived CRS Report RL338I7, Climate 
Change: Federal Program Funding and Tax Incentives, by JcUie A. Leggett, as well as GAO. Climate Change: 
Improvements Needed to Clarify National Priorities and Better Align Them with Federal Funding Decisions. 
Washington DC, May 20, 201 1. http://www.gao.gov/products/GAO-l 1-317. 

’’ According to OMB, in Budget System and Concepts (2008), “budget authority" is '‘the authority provided by law to 
incur financial obligations that will result in outlays,” or spending. It should not be confused with actual expenditures 
of funds. See http://\v'WA\'. whitehouse.gov/omb/budget/fy2008/pd0concepts.pdf. Budget authority identified in this 
memorandum for a given year is “new budget authority” — ^which this report uses interchangeably with “funding.” New 
budget authority differs from total budgetary resources, or the total budget authority available for a specific purpose in 
a given year. (In some contexts, the term budget authority may be used to include new BA plus residual BA left 
unobligated, or unspent, from previous years.) 
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• Clean Energy Technologies, largely corresponding to the former Climate Change 
Technology Program; 

• International Assistance, sometimes called the Global Climate Change Initiative; 
and 

• Climate Adaptation, Preparedness, and Resilience. 

The President’s request for F Y20 1 4 contains $11.6 billion for federal expenditures on programs. 
In the request, 23% would be for science (the U.S. Global Change Research Program or 
USGCRP), 68% for “clean energy” technology development and deployment, 8% for 
international assistance, and 1% for adapting to climate change. The Office of Management and 
Budget (OMB) also reports energy tax provisions that may reduce greenhouse gas (GHG) 
emissions would reduce tax revenues by $9.8 billion. 


Figure I.The President’s Request for Climate Change-Related Budget AutJiority 

for FY20I4 


(in millions of nominal 2013 dollars and percent of the request; excludes tax provisions) 



U.S. Global 
Change 
Research 
Program; 
$2,658 ; 


Adaptation 
$ 110 ; 1 % 


International 
Climate Change 
Assistance; 
$893 ; 8% 


Clean Energy 
Technologies; 
$7,933; 68% 


Source: CRS p-aphic from data in Office of Management and Budget Federal Climate Change Expenditures Report 
to Congress. Washington, D.C: Executive Office of the President August 2013. 


The Office of Management and Budget (OMB) also reports estimates of Energy Tax Provisions 
and Energy Grants in Lieu of Tax Provisions that may stimulate deployment of low GHG- 
emitting technologies. These fiscal incentives serve as exemptions to the baseline tax structure, 
and usually result in a reduction in the amount of tax owed. A review of these provisions is 
beyond the scope of this CRS report, though the OMB estimates are provided in Table 4.® 


® For more information, see U.S. Office of Management and Budget, Federal Climate Change Expenditures Report to 
Congress, June 2010, at http://www.whitehouse.gov/sites/default/files/omb/assets/legislative_reports/ 

FY201 l_Climate_Change.pdf 
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Minor inconsistencies sometimes exist in alternative reports on funding, perhaps due to 
rescissions or reprogramming, or because a progt^ may be cast as climate change-related in 
some contexts but not in others. The reported initiative are cross-agency “roll-ups” of programs 
and funding in the agencies, and information on some proems is available only to the degree 
that the agency has reported funding to 0MB or Congress. Some activities, particularly those that 
consider or address potential impacts of climate change on federal programs or assets, likely 
existed prior to their being identified as climate change-related, so that funding may have 
occurred prior or in addition to activities listed in these tables. Other caveats about comparing or 
examining possible trends in funding are described in more detail in CRS Report RL33817, 
Climate Change: Federal Pro^am Funding and Tax Incentives, by Jane A. Leggett. 

This CRS report also provides a series of reported enacted budget authority and tax provisions for 
climate change programs since FY2001, in Table 4. One may presume that past numbers are 
increasingly inconsistent with present accounting the farther back in time, for reasons explained 
above. Nonetheless, the general magnitude of overall spending and the shifts in categories of 
spending may be useful to some. Figure 2 shows those estimates of historical budget authority 
since FY2001 to the FY2014 request, adjusted for inflation (i.e., in constant 2012 dollars). 


Figure 2. Federal Budget Autiiority for Climate Change Programs, 
FY200 1 to the FY201 4 Request, by Major Category of Program 

(in millions of constant 2012 dollars) 



Source: CRS figure using the White House Office of Management and Budget. Federal Cfimote Chonge 
Expenditures Report to Congress. Washington, D.C: Executive Office of the President, August 20 1 3, as v/ell as past 
OMB reports released in 2002, 2(X)3, 2004, 2(X)5, 2006, 2008, and 2010, 
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Notes: To inflate historical figures in 20t2 dollars, CRS used OMB, The Budget for Fiscal Year 2014, Historical 
Tables, Table lO.I- Gross Domestic Product and Deflators Used in the Historical Tables: 1940-2018. CRS used 
the index for non-defense expenditures and adjusted the index so Re'20I2=!.0. 

Names for groupings of programs aimed generally at the same goals have shifted through successive 
Administrations. The U.i Global Change Research Program {USGCRP) was supplemented by the early 2000s 
with the Climate Change Science Program (CCSP), which is now folded into the USGCRP. Similarly, energy 
development and deployment programs, called the Climate Technologies Initiative in the late 1 990s and the 
Climate Change Technologies Program (CCTP) through the 2000s, is largely consistent with the Clean Energy 
Technologies category reported most recently by OMB and illustrated in this figure. This time series presents 
the totals reported without attempting to adjust for minor changes in scope and emphasis across the initiatives. 

Through most of the 1990s, most federal funding identified to address climate change was 
directed at improving the science, under the U.S. GCRP.’ As Figure 2 shows, by FY2001, 
investment in climate-related energy technology research, development, and deployment (Clean 
Energy Technologies) surpassed science (the U.S. GCRP) as the largest component of federal 
activities and has continued to increase its share since then; the share in FY2013 enacted budget 
authority shrunk slightly from FY2012, however. The one-time investment in climate-related 
technologies contained in the American Recovery and Reinvestment Act of 2009 (P.L. 111-5) was 
notably large and still constitutes more than one-fifth of all identified federal expenditures since 
FY2001 (including the FY2014 request). Adaptation to climate change has been added to the 
identified federal expenditures since FY2010, but remains too small to be seen as a share on the 
time series figure. 


The Global Change Research Program (USGCRP) 

The U.S. Global Change Research Program (USGCRP) was mandated by Congress in the Global 
Change Research Act of 1990 (P.L. 101-606). The USGCRP is intended to improve understanding 
of climate science, including the cumulative effects of human activities and natural processes on 
the environment; develop science-based resources to support policymaking and resource 
management; and communicate findings broadly among scientific and stakeholder communities. 
Thirteen departments and agencies participate in the USGCRP. The White House Office of 
Science and Technology Policy (OSTP) and the Office of Management and Budget (OMB) work 
with the USGCRP to establish research priorities and funding plans to help ensure that the 
program is aligned with the Administration’s priorities and reflects agency planning. 

Table 1 below presents estimates for direct federal funding for the USGCRP from FY2008 
through the FY2014 request. During the George W. Bush Administration, a second set of 
scientific research programs was identified and named the Climate Change Science Program. The 
CCSP is now merged into the USGCRP in the cross-cut budget. 


* See GAO. Climate Change: Federal Reports on Climate Change Funding Should Be Clearer and More Complete. 
Washington DC, August 25, 2005. http://www.gao.gov/producta/GAO-05-461. 

The Agency for International Development does not receive direct budget authority, but receives funding from other 
USGCRP agencies to cooperate in a few projects in low-income countries, for example, to support development of 
drought early warning systems. The Department ofDefense also performs research related to global climate change, 
but those amounts are not included in the budget request for the USGCRP. 
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Table I. Budget Authority for the Global Change Research Program (USGCRP) 

{in millions of nominal dollars) 


Agency 

2008 

Actual 

ARRA 

Ertacted 

2009 

Enacted 

2010 

Enacted 

2011 

Enacted 

2012 

Enacted 

2013 

Current* 

20M 

Request 

Department of 
Agriculture 

$63 

$0 

$0 

$121 

$1 16 

$116 

$106 

$126 

Department of 
Commerce 

272 

218 

377 

363 

338 

319 

302 

371 

Department of 
Energy 

128 

6S 

168 

171 

183 

211 

209 

220 

Department of 
Health and 

Human Services 

4 

0 

5 

4 

4 

14 

14 

15 

Deparmjent of 
the Interior 

34 

0 

45 

63 

64 

59 

55 

72 

Deparonent of 
State 

0 

0 

0 

14 

3 

3 

3 

3 

U.S. Agency for 

International 

Development 

0 

0 

0 

28 

25 

M 

1 1 

14 

Department of 
Transportation 

1 

0 

2 

3 

1 

1 

1 

I 

Department of 
the Treasury 

0 

0 

0 

0 

0 

0 

0 

0 

Environmental 

Protection 

Agency 

17 

0 

18 

21 

20 

18 

17 

20 

National 
Aeronautics and 
Space 

Administration 

1,084 

237 

1,086 

1,123 

1,431 

1,427 

1,435 

1,499 

National Science 
Foundation 

207 

!2l 

269 

320 

321 

333 

316 

326 

Smithsonian 

Institution 

6 

0 

6 

7 

7 

8 

8 

8 

Totals 

$i,8l6 

$641 

$2,023 

$2,238 

$2,513 

$2,506 

$2,463 

$2,658 


Source: Office of Management and Budget. Federal Gmate Change Expenditures Report to Congress. Washington, 
DC: Executive Office of the President, June 10, 2010, and August 28 2013; Office of Management and Budget. 
Analytical Perspectives — Budget of the U.S. Government Washington DC: Executive Office of the President, 20 1 0, 
201 1, 2012, and 2013. USGCRP website, http:f/wvw .globalchange.gov/about/budget-documents. For FY20I2 and 
FY20 1 A, http;//www .whitehouse.gov/sites/ default/files/microsites/ostp/20 1 4__R&Dbudget_climate.pdf. 

Notes: N.A., or “not available,” means that CRS could not identify appropriate figures. 

Regular year funding for FY2009 and supplemental appropriations in the America Recovery and Reinveswnent 
Act of 2009 (ARRA) (P.L. 1 1 1 -5) are identified separately in diis table. 

a. FY20I3 Current Budget Authority, according to OMB, as of June 21, 2013. It reflects funds available 
calculated as the amount appropriated (FY20 1 3 Enacted Budget Authority, data not shown), minus 
reductions triggered by the Budget ConO-ol Act of 201 1 ^.L 112-25) sequestration order issued March I, 
2013 
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Clean Energy Technologies 

The Clean Energy Technologies (CET) efforts are intended to research, develop, and deploy 
technologies that would reduce GHG emissions compared to technologies currently commonly 
used. Besides federal R&D, CET includes a variety of voluntary partnership and grant activities. 

Funding provided by the CET initiative is intended to stimulate the development and use of 
selected energy technologies, including renewable, low-carbon fossil, and nuclear technologies as 
well as energy efficient technologies, products, and process improvements. Consequently, the 
large majority of CET budget authority has been in the Department of Energy. 

The CET initiative is a recent iteration of the Climate Change Technology Program (CCTP) that 
was formally established administratively under President George W. Bush, which itself included 
a number of existing programs. The FY2014 budget request calls for an investment of nearly $7.9 
billion in support of CET, a 30% and 37% increase in comparison to the enacted FY2012 and 
current FY2013 budget authority, respectively. These funds reflect the current Administration’s 
priority for new technologies as a means to facilitate future GHG reductions and meet the 
President’s GHG emissions reduction targets, in the range of 17% below 2005 levels by 2020 and 
approximately 83% below 2005 levels by 2050. Meeting the 2050 target would likely require 
radical change from the currently prevalent energy system. 

The Department of Energy coordinated the CCTP inter-agency effort through a central office. It is 
unclear to what degree the current programs are coordinated as an inter-agency strategy, or 
through what mechanism. However, as is apparent in the budget figures below, most of the 
activities are within the Department of Energy. 

Table 2 presents estimates, to the extent they are available, for direct federal funding for the 
CCTP from FY2008 through the FY2014 request. 
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Table 2. Budget Authority for Clean Energy Technologies 
(Largely the Former Climate Change Technology Program) 

(in millions of nominal dollars) 


Agency 

2008 

Actual 

ARRA 

Enacted 

2009 

Enacted 

2010 

Enacted 

2011 

Enacted 

2012 

Enacted 

2013 

Current* 

2014 

Request 

Department of 
Agriculture 

$205 

$27! 

$100 

$453 

N.A. 

$275 

$305 

$265 

Department of 
Commerce 

8 

4 

IS 

18 

N.A 

40 

40 

43 

Department of 
Defense 

150 

139 

261 

226 

NA 

48! 

437 

457 

Department of 
Energy 

5,745 

25,223 

4.543 

4.399 

5.503 

4,388 

4,! 44 

6,212 

Department of 
Transport tion 

19 

100 

43 

!25 

NA 

91 

56 

52 

Environmental 

Protection 

Agency 

107 

0 

It! 

133 

i 13 

117 

III 

1 15 

National 
Aeronautics 
and Space 
Administration 

139 

31 

119 

124 

N.A 

296 

276 

321 

National 

Science 

Foundation 

21 

2 

24 

26 

30 

341 

346 

372 

Nuclear 

Regulatory 

Commission 

NA 

NA. 

N.A. 

NA 

N.A. 

83 

57 

86 

Tennessee 

Valley 

Au^ority 

NA 

NA. 

NA 

NA 

N.A. 

9 

It 

10 

Totals 

$6,394 

$25,770 

$5,216 

$5,504 

$5,646 

$6,121 

$5,783 

$7,933 


Source: Climate Change Technology Program, workbook of detailed funding data provided to CRS, 2008; 
Office of Management and Budget. Federal Climate Change Expenditures Report to Congress. Washington, DC; 
Executive Office of the President, June lO, 2010, and August 28, 2013; DOE CCT! estimates in FY20i0-20l2 
enacted also from htq)://wvw.cfo,doe.gov/budget/l2budget/Content/Volume2.pdf {p. 200); and (p. 135); NSF 
enacted for CCTP also from http://nsf.gov/about/budget/fy20l2/pdf/fy20l2_rollup.pdf. p. 12, and 
http;//www.nsf.gov/about/budget/fy20 1 3/pdf/02-Summary_Tables_fy20 1 3.pdf. 

Notes: N.A.. or “not available,” means that CRS could not identify appropriate figures. 

Regular year funding for FY2009 and supplemental appropriations in the American Recovery and Reinvestment 
Act of 2009 (ARRA) (P.L. I M -5) are identified separately in tfiis table. 

a. FY20 1 3 Current Budget Authority, according to OMB, as of June 2 1 . 20 1 3. It reflects funds available 
calculated as the amount appropriated (FY20I3 Enacted Budget Authority, data not shown), minus 
reductions triggered by ^e Budget Cono-ol Act of 201 1 (P.L. I I2-2S) sequestration order issued March I , 
2013. 
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International Assistance 

The United States supports international financial assistance for global climate change initiatives 
in developing countries. Under the Obama Administration, this assistance has been articulated 
primarily as the Global Climate Change Initiative (GCCl), a platform within the President’s 2010 
Policy Directive on Global Development. The GCCI aims to integrate climate change 
considerations into U.S. foreign assistance through a range of bilateral, multilateral, and private 
sector mechanisms to promote sustainable and climate-resilient societies, foster low-carbon 
growth, and reduce emissions from deforestation and land degradation. The GCCI is implemented 
primarily through programs at three “core” agencies: the Department of State, the Department of 
the Treasury, and the U.S. Agency for International Development (USAID). Most GCCI activities 
at USAID are implemented through the agency’s bilateral development assistance programs. 
Many of the GCCI activities at the Department of State and the Department of the Treasury are 
implemented through international organizations, including the United Nations Framework 
Convention on Climate Change’s Least Developed Country Fund and Special Climate Change 
Fund, as well as multilateral financial institutions such as the Global Environment Facility, the 
Clean Technology Fund, and the Strategic Climate Fund. 

Table 3 presents estimates for federal budget authority for the GCCI from FY2008 through the 
FY2014 request." 


” For more information, see CRS Report R4 1845, The Global Climate Change Initiative (GCCI): Budget Authority 
and Request, FY20I0-FY2014, by Richard K, Lattanzio. 
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Table 3. Budget Authority for the International Climate Change Assistance 
(Also Referred to as the Global Climate Change Initiative, or GCCI) 

(in mliiions of nominai dollars) 


Agency 

2008 

Actual 

ARRA 

Enacted 

2009 

Enacted 

2010 

Enacted 

2011 

Enacted 

2012 

Enacted 

2013 

Current^ 

2014 

Request 

Department of 
Agriculture 

$0 

$0 

$4 

$5 

N.A. 

$3 

$3 

$1 

Department of 
Commerce 

0 

0 

It 

II 

N.A. 

NA 

NA 

NA 

Department of 
Energy 

0 

0 

0 

13 

NA 

13 

13 

13 

Department of 
State 

41 

0 

55 

202 

125 

133 

126 

133 

US Agency for 

International 

Development 

115 

0 

222 

306 

398 

348 

335 

349 

Department of 
tile Treasury 

46 

0 

46 

438 

296 

377 

296 

356 

Environmental 

Protection 

Agency 

0 

0 

20 

21 

NA 

18 

16 

19 

Millennium 

Challenge 

Corporation 

0 

0 

0 

2 

NA. 

41 

0 

0 

National 
Aeronautics and 
Space 

Administration 

0 

0 

2 

2 

N.A. 

3 

3 

3 

National Science 
Foundation 

0 

0 

3 

6 

NA 

6 

6 

3 

US T rade and 
Development 
Agency 

0 

0 

10 

17 

N.A. 

16 

0 

18 

Totals 

$202 

$0 

$373 

$1,023 

$819 

$958 

$797 

$893 


Source: Office of Management and Budget. Federal Climate Change Expenditures Report to Congress. Washington, 
DC: Executive Office of the President, June !0, 20I0, and August 28, 20I3: CRS Report R4!84S, The Global 
Climate Change Initiative (GCCI): Budget Authority and Request, FY20I0-FY20I4, by Richard K. Lattanzio. 


Notes: N A, or “not availabie ” means that CRS could not identify appropriate figures. 

Re^lar year funding for FY2009 and supplemental appropriations in the American Recovery and Reinvestment 
Act of 2009 (ARRA) (P.L. 1 1 1 -5) are identified separately in this table. 

OMB began to provide a budget cross-cut for the GCCI for FY20 1 1 , identifying specific funding amounts for the 
principal international agencies involved and noting that other agencies contribute. OMB did not identify specific 
enacted budget authorities for those other agencies, and doing so would likely double-count at least some of the 
funds represented in o^er tables. Where CRS understands ^at no funds were available, a zero is used; in those 
cases where some funds may be used in conjunction with the GCCI, CRS uses NA in this table. 

a. FY20 1 3 Current Budget Authority, according to OMB, as of June 21 , 20 1 3. It reflects funds availabie 
calculated as the amount appropriated (FY20I3 Enacted Budget Authority, data not shown), minus 
reductions triggered by tiie Budget Control Act of 20I I (P.L. 1 1 2-25) sequestration order issued March I . 
20 1 3. 
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Climate Adaptation, Preparedness, and Resilience 

Funding does not appear to be reported by most agencies in support of their plans to adapt to 
climate change, or “Adaptation Plans,” as stipulated under Executive Order 1 35 1 4 and reported 
since 2012 in agencies’ Strategic Sustainability Performance Plans (SSPPs). Many agencies are in 
early stages of planning or implementation, and the related funding would in almost all cases be 
in the details of appropriations accounts, and therefore not readily available. 

One exception is the Department of the Interior (DOI). The Secretary of Interior issued 
Secretarial Order 3289 in 2009 (amended in 2010), “addressing the Impacts of Climate Change 
on America’s Water, Land, and Other Natural and Cultural Resources.” DOI has identified 
vulnerabilities to its missions and assets, as well as to tribes and their resources, and has 
developed plans and associated budgets to address those vulnerabilities. According to OMB, 
enacted budget authority for this purpose increased from $88 million in FY2012 to $90 million in 
FY2013 (after sequestration). The request for FY2014 was $110 million. These amounts do not 
include resources in the U.S. Geological Survey, as their efforts to provide related science to 
support the bureaus and other agencies are reported in the USGCRP. 

Principal Observations and Legislative Issues 

Over the past two decades, federal funding for climate change-related activities has expanded 
from scientific research, almost exclusively, to a wide variety of programs to (1) develop and 
disseminate technologies; (2) build an informational and analytical foundation for future policy 
actions; (3) plan for adaptation to actual or expected climate change; (4) assist private sector 
decision-makers and lower-income countries; and (5) address additional needs. Federal strategy 
on climate change largely reflects the aggregation of a variety of existing programs, presidential 
initiatives, and congressionally directed activities. Presidential initiatives have been built largely 
from existing programs, and agencies have contributed to shared program goals using existing 
resources and expertise. Priorities tend to be based on departmental missions and the degree of 
support for the input activities. As the debate continues over appropriate strategies to address 
climate change, the needs and priorities for funding are likely to evolve further. 

Federal budget for climate change-related programs is primarily aimed at investment and tax 
provisions aimed at stimulating energy technologies that may reduce GHG emissions. The Clean 
Energy Technologies category represents 68% of the President’s request for FY2014. Over the 
period since FY2001, including the FY2014 request, these technology programs constitute more 
than 70% of all funding for identified climate change-related programs (excluding tax 
provisions). By itself, the one-time injection of resources in the American Recovery and 
Reinvestment Act of 2009 (P.L. 111-5) — almost entirely for energy technology development — is 
nearly one-quarter the cumulative spending from FY2001 through FY2013. 

Since FY2001 , funding for climate change science has remained roughly constant, varying up or 
down by as much as 15% in real dollars (i.e., adjusted for inflation). Funding for science was near 
its real-dollar low in FY2008, and would almost reach a high if the FY2014 request were enacted. 
(The peak was $2,577 million in FY2003 in 2012 constant dollars.) 

International assistance, to facilitate capacity-building and efforts by selected, low-income 
countries to mitigate their GHG emissions and adapt to expected climate change, has nearly 
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tripled from FY200I to the current FY2013 budget authority. The FY2014 request proposed an 
increase of the current FY2013 amount by 9.5%, to $856 million. This is 8% of the President’s 
request. 

Adaptation to climate change has grown in attention across the federal agencies, as well as across 
segments of the public and private sector. Although activities in the federal agencies have 
expanded, especially since 2009, little of this activity is reported in OMB’s budget cross-cut. This 
omission probably reflects the relatively low level of effort in most agencies, and that efforts are 
typically add-ins to wider programs rather than stand-alone activities. For example, grants for 
coastal zone planning may incorporate effects of potential sea level rise and storm surges as one 
consideration among many in those plans. Only the Department of the Interior, which has a 
department-wide effort to identify and address vulnerabilities to the assets it manages, explicitly 
reports adaptation funds. This is less than 1% of the FY20i3 funding across agencies. 

Interpreting how funding relates to levels of effort to address climate change is challenged by 
several reporting issues. Identifying actual funding for climate change activities is clouded by 
several ongoing issues, including the following: 

• the levels of aggregation of the budget request; 

• changes in scope of what is reported; 

• changes in accounting methods used over time; 

• inconsistencies across agencies in defining and interpreting methods for reporting 
activities; 

• lack of description by agencies for subaccount level climate change-related 
activities in their budget documentation; and 

• omissions of reporting of some arguably climate-related activities in the overall 
program. 

In light of these issues, the Government Accountability Office (GAO) investigated the 
Administration’s reporting practices in 2005, 2006, and 201 1 GAO recommended that the 
Administration provide greater clarity and consistency of reporting on federal funding for climate 
change activities. While some improvements were made following the 2006 GAO report, many 
issues persist, confounding analysis of climate change funding. The 201 1 GAO report concluded 
that there were two key factors that “complicate efforts to align funding with priorities”: (1) 
federal officials do not have a shared understanding of strategic priorities” and (2) “... since 
mechanisms for aligning funding with priorities are nonbinding, they are limited when in conflict 
with agencies’ own priorities.”'^ In addition, congressional priorities may differ from the 
President’s goals and requests, further complicating alignment of goals and priorities. 


GAO, Improvements Needed to Clarijy National Priorities and Better Align Them with Federal Funding Decisions 
GAO-1 1-317, May 20, 2011; GAO, Climate Change: Greater Clarity and Consistency Are Needed in Reporting 
Federal Climate Change Funding, GAO-06-1 122T, Washington DC, September 21, 2006; GAO. Climate Change: 
Federal Reports on Climate Change Funding Should Be Clearer and More Complete. Washington DC, August 25, 
2005. 

GAO. Climate Change: Improvements Needed to Clarify National Priorities and Better Align Them with Federal 
Funding Decisions. Washington DC, May 20, 2011. http://www.gao.gov/products/GAO-l 1-317. Highlights. 
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The funding data described in this report derive primarily from OMB’s series of Reports to 
Congress on Federal Climate Change Expenditures published through the requirements in 
various appropriation laws passed from 2002 through 2008, 2010, and 2012. In response to 
language included in FY2012 appropriations, OMB released its latest report on August 28, 2013. 
It appears that OMB produces these budget cross-cuts only when required by legislation. If the 
1 IS* Congress finds data on climate change funding and programs useful for oversight and other 
legislative purposes, it may consider renewing requirements for reporting of climate change- 
related activities, including directions that would continue to improve clarity and consistency 
compared to previous reports. 


Viewing Efforts Across Federal Agencies and Programs Through a Cross-Cut Budget 

Compilation and strategic management of resource allocation and use across agencies for a particular policy, called a 
“cross-cut budget,” is occasionally used in federal budgeting and appropriations^^ On the one hand, cross-cut 
budgeting may be a useful exercise where a policy area or we or more policy goals en^e a variety of departments 
and agencies. Wi^ a cross-cut budget, Congress, agencies, and non-federal stakeholders may seek to better 
understand and align resources and Implementation across agencies and appropriations subcommittees. On die other 
hand, the developm^t of cross-ojt budgets also may add workload for related agencies and the Of^ce of 
Management and Budget For reasons stated in this report by GAO, and others, budget cross-cuts and long time- 
series may contain inconsistencies — due to changing terminology, concepts, and priorities — that track ongoing 
developments but also may limit the reliability and utility of underlying data, to some ^tent 


Some Members of Congress have expressed interest in how federal funding may reflect and 
enable the Obama Administration’s overall strategy, and priorities within it, to address climate 
change. Beyond the amounts of budget authority in this report, further legislative considerations 
regarding the federal funding of climate change activities may include the following: 

• the sufficiency and alignment of federal resources to support a strategy to achieve 
long-term climate change policy goals; 

• the demands of climate change adaptation programming for federal agencies, 
their programs, and resources; 

• whether additional and predictable foreign aid resources may be provided to 
support actions by low-income countries to mitigate greenhouse gases or adapt to 
climate change; 

• possible legislative proposals to restructure or improve collaboration among 
agencies regarding climate change activities; and 

• the incorporation of recommendations from evaluations (whether internal or 
external) to improve climate change programs. 


For another federal cross-cut budget, see discussion in CRS Report RL34329, Crosscut Budgets in Ecosystem 
Restoration Initiatives: Examples and Issues for Congress, Pervaze A. Sheikh and Clinton T. Brass. 
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Abstract 

This study examines the legal and regulatory barriers encountered in carbon 
capture and sequestration (CCS) research, development and demonstration (RD&D) 
projects under the U.S. Department of Energy’s (DOE) Regional Carbon Sequestration 
Partnerships Program. The study conducts a survey of 19 of the 25 Phase II geologic 
sequestration projects and examines two of these projects as case studies. The barriers 
encountered involved liability, consents, and permitting. They created challenges for 
small-scale RD&D projects that involve little risk, are in the public interest, and are 
essential to advancing our understanding of CCS if it is to contribute to mitigating 
climate change on a meaningful scale. To overcome these barriers, this study 
recommends the federal government adopt policies that provide a legal framework that 
supports CCS research, specifically a shield from property-related and long-term 
liabilities associated with sequestration for research organizations and other 
organizations supporting research; and government indemnity to protect and make 
whole property rights holders, parties granting consent to projects, and third parties who 
may be affected by CCS research. The study also recommends that the U.S. 
Environmental Protection Agency (EPA) consider simplified approval procedures under 
the Safe Drinking Water Act for small-scale research injections. 
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Energy Technology Innovation Policy 

The overarching objective of the Energy Technology Innovation Policy (ETIP) 
research group is to determine and then seek to promote adoption of effective strategies 
for developing and deploying cleaner and more efficient energy technologies, primarily in 
three of the biggest energy-consuming nations in the world: the United States, China, and 
India. These three countries have enormous influence on local, regional, and global 
environmental conditions through their energy production and consumption. 

ETIP researchers seek to identify and promote strategies that these countries can 
pursue, separately and collaboratively, for accelerating the development and deployment 
of advanced energy options that can reduce conventional air pollution, minimize future 
greenhouse-gas emissions, reduce dependence on oil, facilitate poverty alleviation, and 
promote economic development, ETlP’s focus on three crucial countries rather than only 
one not only multiplies directly our leverage on the world scale and facilitates the pursuit 
of cooperative efforts, but also allows for the development of new insights from 
comparisons and contrasts among conditions and strategies in the three cases. 
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Introduction 

Geologic carbon capture and sequestration (CCS) involves the capture of carbon 
dioxide (CO 2 ), typically at a power plant or industrial facility, transport, and ultimate 
injection of the CO 2 into subsurface geologic formations, principally saline formations, 
depleted oil and gas reservoirs, and deep uneconomically mineable coal seams. CCS can 
potentially make a significant contribution to mitigating climate change by permanently 
storing CO 2 produced by coal-fired power plants and other sources underground as 
opposed to emitting it to the atmosphere. 

A growing number of commercial enhanced oil recovery (EOR), enhanced gas 
recovery (EGR) and permanent sequestration projects have already significantly advanced 
CCS knowledge. Projects are being undertaken in Europe, Africa, Australia, Japan, China 
and India.* StatoilHydro’s Sleipner Field in the Norwegian Sea and its SnOhvit Field in the 
Barents Sea, the Weyburn CO 2 -EOR Enhanced Oil Recovery project in the Weyburn Oil 
field in Canada, the BP/StatoilHydro In Salah Project in Algeria, and the Vattenfall 
Schwarze Pumpe power station in Germany are already operating. 

Further research and development will be necessary to deploy CCS at the scale 
necessary to contribute to mitigating climate change. The U.S. Department of Energy 
(DOE) Office of Fossil Energy sponsors the Regional Carbon Sequestration Partnerships 
Program, a nationwide multi-phase program to assess the performance, costs, and risks of 
CCS over a broad range of geologic conditions in order to assess its feasibility at 
commercial scale. The DOE’s partnerships program is a broad and appropriately 
ambitious research program for assessing and developing CCS as a potential method to 
address climate change. The International Energy Agency (lEA) recently convened an 
expert pane! that reviewed the program and concluded that it will “significantly advance 
and accelerate” CCS, and that the size and scope of the program is unmatched throughout 
the world.^ 

This study surveyed 19 of the 25 Phase 11 geologic sequestration pilot projects of 
the DOE Regional Carbon Sequestration Partnerships Program for which data are 
available, and examined in detail two of these projects as case studies.'’ Appendix A lists 
the Phase II geologic sequestration projects surveyed in this study. 

The survey and case studies reveal that issues surrounding long-term liability have 
created significant barriers in a number of small-scale research, development and 


' lEA Greenhouse Gas R&D Programme (2008). CO 2 Capture and Storage Projects Database, available at 
http://www.co2captureandstorage.mfo/search.php (accessed March 26, 2008). 

^ lEA Greenhouse Gas R&D Programme (2008). Expert Review of Regional Carbon Sequestration 
Partnerships Phase til. 

’ Phase II comprises 25 geologic sequestration projects and 1 1 terrestrial sequestration projects. Of the 25 
projects involving geologic carbon sequestration, data were available for 19 projects. The study did not 
look at the terrestrial sequestration projects. 
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demonstration (RD&D) projects that are acknowledged to involve little or no risk. 

Without a clear legal framework governing liability or the ability of research partnerships 
to indemnify third parties for potential liability, substantial staff time and resources of 
research organizations were required to address these issues, leading to delays and in one 
case cancellation of a project. The study also found that permitting requirements under 
the Safe Drinking Water Act'' for small-scale research projects have required significant 
research organization staff time. 

The study uses the term “significant” or “substantial” interchangeably, to indicate 
those barriers that have or have the potential to consume substantial financial or personnel 
resources of research organizations, to the point that they can delay or block progress in 
conducting research. Clearing barriers to CCS research is important because this research 
is in the public interest and essential if we are to assess and develop CCS technology as a 
potential solution to climate change. The recommendations in this study are not intended 
to subordinate environmental protections to basic research; instead, they are intended to 
accommodate CCS research within existing legal and regulatory schemes that are not 
presently designed to accommodate such research. 

To overcome legal and regulatory barriers to CCS research, this study 
recommends that the federal government provide a shield from property-related and long- 
term liabilities associated with sequestration for research organizations and other 
organizations supporting research; and government indemnity to protect and make whole 
property rights holders, parties granting their consent to projects, and third parties who 
may be affected by CCS research. The indemnification provision would be limited in 
scope, amount, and duration. The U.S. Environmental Protection Agency (EPA) should 
also consider a simplified approval process under the Safe Drinking Water Act (SDWA) 
for qualifying CCS research. 

This study first explains the role that RD&D projects will play in supporting the 
development of commercial-scale CCS projects. It then briefly discusses the current state of 
U.S. law and regulation governing CCS as background to the conditions under which CCS 
research is conducted, and identifies areas of uncertainty due to an incomplete legal 
framework. Next, it introduces the DOE Regional Carbon Sequestration Partnerships 
Program, summarizes the results of the survey of 19 of the Phase II pilot projects and 
examines two case studies. Finally, it analyzes the legal barriers encountered in these 
projects, and, on the basis of this analysis, proposes policy recommendations for advancing 
CCS RD&D efforts in the United States. 


Need for Continuing Research to Support Commercial-Scale CCS 

Research will continue to be important to assessing and developing CCS after the 
Phase 11 projects have been completed. 


“ 42 U.S.C. § 300f et seq. (2008). 
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Early pilot projects have shown that the most complete understanding of the site- 
specific behavior of CO2 has come from monitoring the movement of CO2 itself.^ 
Research experiments have provided important infonnation for studying CO2 migration in 
various types of formations. Well-designed test injections could be employed to collect 
data on response measures to leakage or other contingencies. In a commercial setting, 
research-scale tests could be used during the assessment phase of a project before a larger 
investment is made in fully characterizing an area. 

Members of the research community and practitioners interviewed for this study 
widely agreed that continued research will be essential to the development of CCS, even 
after CCS is deployed in several commercial-scale plants. Just as research in the oil and 
gas area continues and is increasing as that industry seeks to take advantage of new 
technologies and overcome increasingly challenging conditions as fields mature, research 
in various aspects of CCS is likely to be indispensable in such areas as exploring potential 
new sites, and improving tools for monitoring, measurement, verification and 
remediation. 

CCS research also will be essential for stakeholders to assess various risks, 
including those relating to health and safety, commercial operations, liability for property 
and natural resources damage, trespass, and leakage of CO2. These stakeholders include 
project developers, investors, lenders, service providers, land and rights owners, 
regulatory agencies, and insurers. A large and robust database containing multiple data 
points collected from actual projects over a broad range of geologic and other conditions 
(e.g., subsurface geophysical, depth, pressure, seismic, climatic) is necessary for 
developing more accurate metrics for engineering and costs, technological risks, risk 
assessment of geologic formations and specific sites, and development of early detection 
monitoring and risk mitigation plans in the event of leakage or unexpected events (e.g., 
sudden pressure change, increase in CO2 concentration in soil, seismic events, brine 
intrusion to drinking water reservoirs).* 


Incomplete U.S. Legal and Regulatory Framework Governing CCS 

The United States currently does not have comprehensive federal law or 
regulations explicitly designed for CCS. Several regulations apply to different aspects of 
CCS activities. Most importantly, the ERA regulates underground injections of CO2 
pursuant to its authority under the SDWA, which protects the safety of drinking water 
supplies. Transportation and worker health and safety regulations also apply to industrial 


* Christine Doughty, Barry M. Freifeld, Robert C. Trautz, “Site Characterization for CO 2 Geologic Storage 
and Vice Versa: The Frio Brine Pilot, Texas, USA as a Case Study,” 54 ENVIRONMENTAL GEOLOGY 
1635-1656 (2007). 

^ The doe’s NatCarb initiative, which links geological and emission databases from several regional 
centers into a single interactive mapping system, could play an important role in ensuring that these data are 
publicly available. 
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operations involving CO 2 . The Resource Conservation and Recovery Act (RCRA)^ and 
the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA)* also potentially apply to CCS activities. Property and related liability issues 
fall outside federal regulations governing CCS,^ and are handled by different state laws, 
none of which specifically provide for CCS within a coherent legal framework. Appendix 
B provides a summary of U.S. federal and state laws governing CCS. 

Without a comprehensive or consistent legal framework at either the federal or state 
level, CCS faces legal uncertainty in virtually every aspect of activity, including:'® 

• CO 2 capture (e.g., performance requirements under future regulation) 

• CO 2 transportation (e.g., pipeline ownership, safety, regulation and access) 

• State property law governing reservoirs, pore space, and injected CO 2 

• Liability for leakage of CO 2 (regulatory liability for emissions control, and 
contractual liability for carbon trading) 

• Liability for damage to property (induced seismicity, commingled resources) 

• Liability for trespass (multiple users of reservoirs, boundary disputes, including 
transnational and international waters) 

• Liability for CCS activities after transfer of ownership of property 

• Liability under RCRA, CERCLA and other environmental statutes 

• Health, safety and environmental liability (worker safety, groundwater 
contamination, flora, fauna) under federal and state regulations 

• CCS site selection, permitting, operation and closure 

• Long-term monitoring, remediation, and financial responsibility for CCS sites 

• Treatment and accounting of CCS as a mitigation measure under voluntary and 
mandatory climate change regimes 

DOE Regional Carbon Sequestration Partnerships Program 

The DOE launched the Regional Carbon Sequestration Partnerships Program in 
2003 to develop the infrastructure and knowledge base needed to commercialize carbon 
sequestration technologies. The program comprises three phases: (1) characterization of 
national CO 2 storage potential in deep oil-, gas-, coal-, and saline-bearing formations; (II) 
twenty-five geologic sequestration RD&D test injection projects to validate that these 
different geologic formations have the injectivity, containment, and storage effectiveness 


’42U.S.C. §6901 etseq. (2008), 

*42 U.S.C. §9601 etseq. (2008). 

’ See In re Core Energy, LLC, UlC Appeal No. 07-02 (E.A.B., December 19, 2007). 

See lEA (2007), Legal Aspects of Storing CO, Update and Recommendations for Future Work; Kipp 
Coddington, Robert Mowrey, Geir Vollsaeter, and Kristin Holloway Jones, CCS Issues under the Safe 
Drinking Water Act, dated May 10, 2008 (on file with the author). 
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necessary for long-term sequestration, and eleven terrestrial sequestration projects;*' and 
(HI) seven commercial-scale geologic sequestration projects to demonstrate the 
engineering and scientific processes and to validate the long-term safe storage of CO 2 in 
several major geologic formations capable of storing emissions generated from major 
point sources, on a cost-effective basis. *' Appendix A contains a list of the Phase II 
geologic sequestration projects surveyed in this study. 

The program is organized as seven regional partnerships, each tasked with 
conducting all phases within their region. At the time of writing, the program has 
substantially completed Phase 1 for most of the United States, has completed or 
commenced most of the Phase II projects, and is in the early stages of the Phase 111 
projects. 

The 25 Phase II geologic sequestration RD&D projects range in size from 43 tons 
of CO 2 in a single injection to approximately one million tons of CO 2 injected over a two 
to three year period, with most projects being a few thousand tones of injected CO 2 . 

Phase III commercial scale demonstration projects will generally be in the range of one to 
five million tons of injected CO 2 at each site during a period of three to six years. 


Legal Barriers Encountered in Phase II Projects 

This section reports the legal issues that posed the most common and significant 
barriers to implementing Phase II projects: long-term liability, consents, and permitting. 

Of the 25 Phase II geologic sequestration test injection projects, this study 
conducted a survey of the 1 9 projects for which data were available in order to assess the 
legal issues encountered. The survey questionnaire is presented in Appendix C to this 
.study. 


Frequency of Legal Barriers and Impact on Phase II RD&D Projects 

Of the 19 pilot projects surveyed, 1 1 reported significant legal issues. These legal 
issues consumed substantial financial or personnel resources, to the point that they 
delayed or blocked research projects. Legal issues relating to liability have caused one 
project to be cancelled, forcing the lead research organization to locate a new site and 
start over. 

Significantly, legal barriers were encountered in small projects. A majority of the 
projects in the 2,000 to 1 0,000 ton range of injected CO 2 and all of the projects above 


' ' Terrestrial carbon sequestration involves changing the management of forests, rangelands, agricultural 
lands, and wetlands in order to remove more CO 2 or reduce emissions of CO 2 from these ecosystems. This 
study does not look at the DOE Phase II terrestrial sequestration projects. 

U.S. Department of Energy (2008). 

http:/7www.fossil.energv.gov/Drograms/seaueslration/DartnershiDs/index.html (accessed on April 5, 2008). 
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1 0,000 tons of injected CO 2 reported some kind of significant legal barrier. Only for 
volumes of 1,000 tons or less of injected CO 2 were legal issues largely absent. 

Projects Reporting Legal Barriers by Injection Volume 


C 02 

Injection 
Volume in 
Tons 

1,000 or 
Less 

2,000 to 
3,000 

10,000 

30,000 to 
50,000 

300,000+ 

Number of 
Projects 

5 

7 

2 

2 

3 

Number 

Reporting 

Legal 

Barriers 

1 

4 

I 

2 

3 


According to survey respondents, the time devoted to non-research functions (legal, 
permitting, administrative) ranged from 5% to as high as 90% of overall personnel time 
where significant legal issues were encountered. In no cases were research staff trained to 
deal with legal issues. In several cases, private parties participating in the various 
Regional Sequestration Partnerships Program expended substantial resources to assist the 
research organizations in resolving property rights and legal liability issues, and obtaining 
consents. 

The prevalence of legal barriers for RD&D projects at relatively small injection 
volumes, even where risks associated with health and safety, property damage and CO 2 
leakage were widely acknowledged by stakeholders to be negligible, suggests that future 
RD&D projects will continue to face significant legal hurdles. The experience gained in 
Phase II provided important information to identify the regulatory barriers to 
implementing CCS (which is one of the goals of the DOE program). Research 
organization staff time and resources devoted to addressing legal issues should be 
minimized in order to support and advance CCS research in Phase III and future research 
programs. 


Types of Liability 

Liability issues appear in different contexts that should be distinguished because 
only certain types of liabilities posed barriers to CCS research in Phase 11. The categories 
used here are ordinary liabilities associated with the conduct of firms providing 
commercial services, and longer-term liabilities associated with potential damage to 
property and life as a result of sequestration activities. 

The first category of liability/indemnification issues relating to the conduct of 
commercial firms providing services, such as drilling and injection services, did not pose 


11 



330 


a barrier to Phase II research and this study did not produce any evidence that this type of 
liability will pose a barrier to future research projects. Service providers are already 
subject to a duty of care defined under tort law and are typically subject to standards of 
conduct imposed under their contractual arrangements. Companies providing specific 
services have experience in their industries, and are appropriately subject to liability for 
worker safety and property damage resulting from their conduct. These companies are 
best positioned to manage the risks associated with their own conduct and are able to 
obtain liability insurance for their conduct and workers. In the survey and our case 
studies, companies were willing to provide services on a commercial basis and generally 
willing to accept liability for their actions. Accordingly, these types of liabilities are not 
included within the scope of the liability shield proposed by this study. 

The legal barriers encountered in the Phase II projects associated with liability 
relate to long-term permanent sequestration of CO 2 , specifically health and safety risks, 
potential property damage (land and minerals), leakage of COj and potential tort liability 
for trespass of CO 2 into other property. Appendix B to this study provides an overview of 
the health and safety, environmental, property and tort laws that provide the legal basis 
for the long-term liabilities that are of concern here. Potential long-term liability posed 
significant barriers for active participants in Phase 11 projects, as well as passive 
participants, such as rights holders whose consent is required for a project. Lead research 
organizations, typically national laboratories or universities, are not appropriate parties to 
bear these liabilities and in at least some cases are unable to accept such responsibility. 
These types of liabilities are therefore within the scope of the liability shield and 
indemnification provision proposed by this study. 


Long-Term Liability Issues 

For small-scale Phase II projects, stakeholders generally acknowledged that the 
test injections posed very little risk to health and safety, or of property damage or trespass, 
due to migration or leakage of CO 2 . Nevertheless, in 9 of the 1 4 projects surveyed for 
which data was provided on liability issues, long-term liability was an issue of 
negotiation. Six projects resolved their liability issues because private parties accepted 
responsibility for potential long-term liability. Inability to resolve liability issues caused 
one project to be cancelled, forcing the lead research organization to locate a new site and 
start over. In 5 projects, the liability issue was not raised yet parties are proceeding with 
those projects. At the time of writing, 2 projects are still negotiating liability issues, two 
projects have not started negotiating (thus no data are available), and 3 projects declined 
to comment on the liability issue. 
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Phase II Projects: Occurrence and Outcome of Long-Term Liability Issues 


Outcome 

Number of 
Projects 

Liability Assumed by Project Party 

6 

Liability Not Raised in Negotiations 

5 

Liability being Negotiated - No Result Yet 

2 

Project Cancelled Due to Liability 

1 

Declined to Comment 

3 

No Data - Negotiations Not Started 

2 


Where liability issues occurred in Phase 11 projects, they consumed significant 
research organization staff time and resources. The liability issues proved to be difficult 
to resolve because of the inability to demonstrate a limit to liability in amount or time 
based on past experience, and because the lead research institutions contracted to conduct 
the Phase 0 projects were not authorized to, and would not ordinarily be expected to, 
indemnify third parties for potential liabilities associated with research projects. 
Significantly, liability issues can be expected to increase in importance for larger Phase 
III research and commercial CCS projects. 

Insurance was sought in at least two Phase II projects as a means to address 
potential liability; however, long-term insurance is not currently available for CCS 
activities. For a commercial scale project, insurance is likely to be essential. 


Consents 

The Phase II projects surveyed appropriately sought consents from surface and 
subsurface rights holders (mineral rights owners and lessees). None of the projects sought 
consents from rights holders in neighboring properties because the paths of the CO 2 
injection plumes are expected to be within the injection site properties for all projects. 

The ability to obtain consents is closely linked to resolving long-term liability 
issues. In 6 of the 19 projects, rights holders provided consent in return for receiving 
indemnification to protect them against harm or liability. In one instance, the inability to 
resolve liability issues resulted in a project being unable to obtain consents and to it being 
cancelled, requiring researchers to start over at a new site. Two projects are still 
negotiating for consents, 2 projects have not yet started negotiation, and 3 projects 
declined to comment on the consents issue. 

Six projects reported demands by property rights holders for compensation for the 
use of, or immediate impact on, their property. These property rights holders included 
surface and subsurface owners and lessees of the project site. In contrast to long-term 
liability issues that led to requests for potentially open-ended indemnification, 
compensation demands were limited in amount and based on market terms (e.g., rental of 
pad space for injection equipment). 
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The survey revealed that some of the partnerships experienced significant difficulty 
obtaining consents from all required parties for Phase II projects. Obtaining consents 
from the various parties that may hold property rights in a CCS site (e.g., surface owners, 
mineral rights holders, mineral rights lessees, water users) required considerable time and 
expense in some cases. 

In Phase III, injections of larger quantities of CO 2 will likely require consents 
from a greater number of rights holders as the size of the CO 2 plume increases. In turn, 
this will increase the complexity of obtaining consents for CCS projects. 

Evidence from Phase II suggests that resolving long-term liability issues is a 
necessary step to encouraging rights holders to provide the consents required for RD&D 
projects. No conclusion can be drawn based on Phase 11 as to whether further measures, 
such as the exercise of eminent domain, would be necessary to address the consent issues 
for the larger scale CCS research projects to be undertaken in Phase III. The study results 
also suggest that additional financial and personnel resources will be increasingly 
important to obtain consents for larger projects involving multiple rights holders, although 
these resources may continue to be provided by private sector research partners. 


SDWA Permits 

The time and cost associated with preparing SDWA permit applications, and the 
time required for agency review, have caused delays and can impose burdens on small- 
scale research projects due to limited personnel and financial resources. 

Although the EPA Issued guidance recommending that injection permits be issued as 
Class V experimental Underground Injection Control (UlC) test wells, for the 19 pilot tests 
surveyed (1 project involving 2 injections at different strata for a total of 20 injections), 12 
pennits have been issued or are expected to be issued as Class II permits for EOR/EGR 
injections. Interviews revealed that decisions concerning the class of UlC permit applications 
were typically based on the type of activity most closely associated with the injection (e.g., 
EOR/EGR) and the recommendations of partners and the government agenoie.s issuing the 
injection permits. Interviewees commonly cited greater experience with CO 2 injection under 
EOR/EGR-related Class II permits and their perception that Class II permits are easier to 
obtain than Class V permits. 


U.S. Environmental Protection Agency, UlC Program Guidance No. 83, “Using the Class V 
Experimental Technology Well Classification for Pilot Geologic Sequestration Projects,” March 1, 2007, 
available at http://www.epa.gov/safewater/uic/pdfs/guide_uic_carbonsequestration_final-03-07.pdf. 


14 



333 


Phase II Project Wells by Formation Type and UIC Class 



Oil & Gas 

Coal 

Saline 

Total 

Class II 

7 

4 

1 

12 

Class V 

1 

1 

6 

8 

Total 

8 

5 

7 

20 


Note; The survey includes the Caipine-Rosetta project as it was originally planned before its cancellation. 
.4s planned, it would have involved 2 injections at different levels in a stacked saline aquifer and gas field, 
requiring two permits, for a total of 20 permits for the 19 projects surveyed. 


EPA review of permit applications is generally expected to require between 6 to 9 
months based on EPA estimates provided to certain of the partnerships in informal 
consultations. State agency review under Class II, where available, is expected to require 
less time, in some cases requiring only I to 2 months. 

The lack of uniformity inherent in the SDWA UIC program also poses challenges 
for the research partnerships. Under the UIC program, some states have primacy for all 
c lasses of wells, some states have primacy for Class II wells, some states have primacy 
for all classes of wells except Class II, and some state UIC programs are operated by the 
regional U.S. EPA office. Where states administer the program, authority is held by oil 
and gas divisions or environmental protection agencies, depending upon the class of 
permit. These agencies may take differing approaches to the protection of drinking water 
under the SDWA. Each project will therefore involve different regulators and permitting 
strategies depending upon the regulatory framework governing the particular project. 

Permitting requirements imposed significant demands on staff time for some of 
the partnerships, and the uncertain duration of the permitting review process complicated 
planning decisions for others. The resources required to prepare permits for small-scale 
research projects could decrease in the future as researchers and regulators gain 
experience in permitting CCS-related activities. As described below, this study 
recommends that EPA consider streamlined review procedures for small-scale research 
projects based on the experience gained in Phase 11. 

Role of Private Sector and EOR/EGR in Phase H Projects 

Private sector parties participated in all of the Phase II projects, demonstrating the 
important role that the private sector plays in sequestration research. Private sector 
expertise and resources will continue to be essential in supporting Phase III sequestration 
projects and in developing capture technologies, many of which are being tested at private 
sector plants. 

The role of the EOR and EGR industries in supporting Phase II projects is particularly 
significant. For the 19 projects surveyed there were 20 injections (1 project involving 2 
injections at different strata), 12 of which are EOR/EGR injections, and an additional 2 are on 
sites in which EOR or EGR activities are conducted. The predominance of EOR and EGR 
among Phase 11 projects reflects the advantage they enjoy compared to saline-formation 
sequestration due to the low cost of adapting existing commercial infrastructure for EOR and 
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EGR operations to CCS research, and the abundance of private financial and institutional support 
available for EOR/EGR-related RD&D. 

EOR/EGR partners provided drilling and injection services to the projects. In 
several cases, they also expended significant resources to resolve legal issues. EOR/EGR 
mineral rights holders, operating companies, and drilling companies accepted long-term 
legal liability in all 6 cases in which these issues were raised and have been successfully 
resolved. In these 6 projects, 4 of the projects involve injection volumes up to 3,000 tons 
of CO 2 and 2 involve injection volumes over 50,000 tons of CO 2 . Five of 6 of these 
projects, including the 2 larger ones, are EOR/EGR related projects in which the party 
accepting liability has an economic incentive in the petroleum or gas to be produced or is 
a service provider. In the one non-EOR/EGR project, a drilling company established in 
the EOR/EGR field accepted liability. Notably, the 5 projects in which liability was not 
raised in negotiation are all EOR/EGR projects, which may indicate that liability is not a 
significant issue for the EOR/EGR industry for the types of injections in Phase II, 

Power generators have partnered in 4 of the 7 saline Phase II projects. Like 
EOR/EGR partners, they have provided resources to resolve legal issues. However, at the 
time of writing, no generator has accepted liability for their projects. 


Case Studies of Two Phase II Projects 

The case studies examined in this study provide an example of a successfully 
completed project and a withdrawn project. These cases show that the resolution of legal 
issues significantly affects project outcomes. 

Both cases are drawn from the DOE Phase II small-scale geologic sequestration 
test injection projects surveyed in this study: the Otsego County, Michigan pilot test 
conducted by the Midwest Regional Carbon Sequestration Partnership (MRSCP), and the 
Calpine-Rosetta injection project operated by the West Coast Regional Carbon 
Sequestration Partnership (WESTCARB) through the Lawrence Berkeley National 
Laboratory (LBNL). 

Otsego County, Michigan Pilot Test 

The Otsego County, Michigan test injection is the first Phase 11 project in a deep 
saline formation to be completed under the DOE program. The injection was completed 
during Spring 2008. 

This project is located near Chester Township in Otsego County, Michigan, The 
purpo.se of the project is to assess the potential of carbon sequestration in the Bass Island 
Dolomite and Bois-Blanc layers, an important sequestration target in the Michigan Basin. 

This project involves injection of approximately 10,000 tons of COj into a deep 
saline formation located about 3,1 90 to 3,5 1 5 feet below ground for permanent storage. 
The plume is expected to be less than 500 feet from the Injection site, which is well within 
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the property boundaries.''' The test site is within a much larger oil and gas production 
site.'^ Oil production using CO 2 EOR methods is taking place separately on the same 
property at a depth of about 5,500 feet. 

The surface and mineral rights are owned by the Michigan Department of Natural 
Resources. The mineral rights have been leased to Core Energy, an oil production 
company, which conducts CO 2 EOR activities on the property and is providing drilling 
and injection services to the test project. 

Battelle Memorial Institute operates the project under contract with the DOE. 

DTE Energy, a utility, provides financial support to the project and provides the CO 2 for 
injection collected from its Turtle Lake gas processing plant. Both the EPA and the 
Michigan Department of Environmental Quality issued permits for the test injection. 

The project proponents declined to comment on long-term liability and 
indemnification issues. The project enjoyed support from those stakeholders directly 
involved. The Michigan Department of Natural Resources that owns the land was 
supportive of the project’s research goals and viewed the CCS activity as similar in nature 
to EOR activity that is already occurring on other parts of the property with its approval. 
As noted above, the mineral rights lessee also supports the project by providing drilling 
and injection services, and is engaged in EOR on the property. 

The only significant legal barriers reported in this case resulted from a challenge 
to the EPA issuing a Class V UlC permit to Core Energy to undertake the injection. A 
petitioner who is a resident of Otsego County located about a mile outside the quarter 
mile regulatory Area of Review opposed the permit, on the grounds that there was an 
“absence of a clear policy addressing potential liability for any damages that might result 
from the permitted activity,”'^ and that the permit potentially violates the rights of 
adjacent property owners because the operation of the well would result in subsurface 
trespasses.'* 

The Environmental Appeals Board (EAB), which hears challenges to certain EPA 
actions, denied the petition for review on December 19, 2007, and denied a motion for 
reconsideration on January 1 5, 2008. In its first decision, the EAB declined to rule on the 
liability question on the grounds that it had not been raised during the public comment 
period and so had not been preserved for appeal. With respect to the property rights 
claim, it held that EPA does not have authority under SDWA to adjudicate surface. 


Neeraj Gupta, Battelle Memorial Institute, personal communications, May 6, 2008, 

Project Facts: Midwest Regional Carbon Sequestration Partnership - Validation Phase, U.S. Department 
of Energy, National Energy Technology Laboratory, April 2008, available at 
http://www.netl.doe.gov/publications/factsheets/project/proj445.pdf. 

See In re Core Energy, LLC, UlC Appeal No. 07-02 (E.A.B., December 19, 2007). 

"Id. at 7. 

'* Id at 9. 
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mineral, or storage rights when issuing permit decisions. Citing EPA’s submission, EAB 
noted that “Issues relating to property ownership or lessee rights are legal issues between 
the permittee and property owners. ” These property rights issues are governed by state 
law. 


Rosetta-Calpine Carbon Sequestration Project, Thornton, California 

The Rosetta-Calpine Carbon Sequestration Project is an example of a project that 
was cancelled in part due to the legal issues described in this study. 

This project was to be located in the Sacramento Valley on a site over an abandoned 
gas field in Thornton California. Gas production at the site began in the mid 1940s and 
continued through the late 1980s, producing 53.6 billion cubic feet from 15 production 
wells. 


The purpose of the project was to assess COj storage potential in the Sacramento 
Valley. The project was located near the partially depleted Rio Vista gas field, which is 
the largest gas field in California and possesses an estimated 1 .7 Gt CO 2 storage capacity 
alone.® 


The site was selected from among eight sites assessed in the Southern Sacramento 
Basin based on safety, technical and logistical criteria, and favorable results from EGR 
studies. EGR involves a similar CO 2 injection process to EOR, but relies on reservoir 
repressurization or pressure maintenance and methane displacement to produce additional 
natural gas. 

The project site is zoned for agricultural use and is leased for farming. It is 
located in a rural location half a mile from the closest residence. The property is bounded 
by agriculture to the south, east and west, and to the north by the Cosumnes River 
Preserve, which is operated by The Nature Conservancy, a non-profit conservation group. 
The preserve is the winter home for rnigratoiy birds, including at least one listed as 
threatened by the state of California. 

This project would have injected approximately 2,000 tons^‘ of CO 2 into a saline 
formation located approximately 3,500 feet to 5,000 feet underground. A second test of 


Id. at 9. 

“ Robert Trautz, Sally Benson, Larry Myer, Curtis Oldenburg, Ed Seeman, Eric Hadsell, and Ben 
Funderburk, “The Rosetta Resources CO 2 Storage Project - A WESTCARB Geologic Pilot Test” (January 
30, 2006). Lawrence Berkeley National Laboratory. Paper LBNL-59655, available at 
tittp://re positories.cdlib.org/lbnl/LBNL-5965S . 

■' This is the amount of CO- generated by a typical 1,000-megawatt (MW) coal-fired power plant in 
approximately 2.2 hours. CO 2 is highly compressible, its density influenced by pressure and temperature. 
At injection depths, pressure is approximately 1,500 pounds per square inch (102 atmospheres) and the 
temperature is approximately 1 SOT. Under these conditions, 2,000 tons of CO, would have a volume of 
about 200,000 cubic feet or about the size of a football field 3.5 feet deep. Lawrence Berkeley National 
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an additional 2,000 tons of injected CO 2 into a depleted natural gas reservoir formation 
located above the saline formation at approximately 3,000 feet below ground was also 
contemplated. 

A single injection well, cased in cement and perforated to permit fluid flow into and 
out of the formation, was to be used for injection into both the saline formation and the 
depleted gas reservoir. A separate observation well was to be fitted with monitoring 
equipment. Following drilling, the geologic features of the wells would be logged in open 
hole and cased condition, and baseline conditions characterized including fluid sampling, 
geophysics, soil gas survey, and reservoir pressure. Upon completion of the project, the 
wells would be abandoned in accordance with California State law and the site would 
then be restored. 

The site landowner is a state government entity. A multinational insurance and 
financial company owns the subsurface rights, which in turn leased these rights to Calpine 
Corporation, a publicly-traded independent power producer. Calpine entered into an 
agreement to undertake and support the pilot project by contributing drilling and other 
services. Calpine later transferred its subsurface property rights to Rosetta Corporation, a 
gas exploration and production company, along with the obligation to support the project. 
LBNL provided technical leadership for carrying out the project, including conducting 
modeling, monitoring and verification of the pilot tests, and assisting in preparing permit 
applications. A private third party company would provide injection and project 
management services. 

Consents were sought from the rights holders of the property on which the 
injection site was located. The injected CO 2 was not expected to migrate across the 
property boundaries. Both the state government landowner and the mineral rights holder 
sought indemnification for any liabilities that could occur in connection with the project. 
The mineral rights owner also sought full indemnification, including for potential 
damages to its mineral rights. Rosetta and the injection services company, both of which 
are experienced companies in the gas industry, were both willing to conduct drilling and 
injection activities without indemnification for those specific activities. 

EPA Region IX has jurisdiction over most SDWA approvals in California, except 
for the California State Department of Oil, Gas and Geothermal Resources (DOGGR), 
which retains jurisdiction over extraction or injection involving oil and gas reservoirs, 
LBNL had planned to prepare and file a Class V UIC permit application with EPA Region 
IX for the injection into the saline formation, and to prepare and submit an injectivity 
permit application within the Class 11 permit regulations for the injection into the depleted 
natural gas reservoir. The project was cancelled before an application was prepared and 
submitted to EPA or DOGGR for permits, however, the project parties had informally 
consulted these agencies in advance. 


Laboratory (2008), Project Description: Arizona Utilities CO 2 Storage Pilot Project (Draft dated March 
2008) (on file with the author). 
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Several of the stakeholders expressed the view that injection of 2,000 tons of CO 2 
does not present any significant health and safety risks. Although the risks were widely 
viewed as minimal, the liability issues proved to be a significant barrier to this project. 

No private party partner possessed the economic incentive, and LBNL and DOE lacked 
authority, to indemnify project participants for potential liabilities. Without the ability to 
resolve these issues, key participants in the project withdrew, ultimately causing the 
project to be cancelled. 

Permitting did not appear to be a major obstacle, although there was concern about 
the amount of research organization staff time and other resources required to obtain 
permits. 

LBNL is now working with new partners at a new test location in the Sacramento 
Valley to develop a Phase II injection project to replace the Calpine-Rosetta project. 


Recommendations for Advancing CCS Research 

The Phase II pilot projects involved very little risk to health and safety, or of 
property damage or trespass, due to migration or leakage of CO 2 , yet they encountered 
significant legal barriers, sometimes requiring substantial commitments of personnel time 
and financial resources to resolve. Long-term liability issues appear to be the primary 
barrier to advancing CCS RD&D research. The experience gained in Phase II strongly 
suggests that liability issues will pose significant barriers to advancing CCS research in 
Phase III. 

In all 6 Phase 11 projects in which liability issues have been raised and resolved, 
EOR/EGR mineral rights holders, operating companies, and drilling companies that had 
an economic interest in the petroleum or gas produced or in providing services accepted 
long-term liability. These were relatively small projects under 3,000 tons or larger 
projects in which the injection of CO 2 was for EOR/EGR purposes and the economic 
incentives were substantial. 

In Phase III, CO 2 injection volumes increase significantly and saline formation 
projects are the focus of research. Private parties may not continue to voluntarily accept 
liability in Phase III saline-formation projects that do not involve strong economic 
incentives such as those associated with EOR/EGR projects. In the absence of strong 
private economic incentives, saline formation research is an appropriate priority for 
government support because saline formation capacity is estimated to represent as much 
as 84% of geologic storage capacity in the United States.^^ 

Policies such as cap-and-trade and carbon taxes can generate support for various 
greenhouse gas mitigation technologies, including CCS. However, in the absence of or in 


U.S. Environmental Protection Agency, Federal Requirements Under the Underground Injection Control 
(UlC) Program for Carbon Dioxide (CO 2 ) Geologic Sequestration (GS) Wells, EPA-HQ-OW-2008-0390 
FRL-8695-3, July 15, 2008, 73 Fed. Reg. 43492 (July 25, 2008). 
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addition to such economy-wide policies, government policies specifically addressing the 
barriers to CCS RD&D are necessary to promote maturation of the CCS industry. Once a 
commercial CCS industry exists, policies such as a carbon tax or cap-and-trade system 
would then promote market adoption of CCS technologies. 

Government can advance CCS by providing a legal framework that addresses the 
barriers to CCS RD&D identified in this study. Most importantly, this study recommends 
a shield protecting research organizations and other organizations supporting research; 
and government indemnity to protect and make whole property rights holders, parties 
granting consent to projects, and third parties who may be affected by CCS research. It 
also recommends that EPA provide a simplified approval process under the SDWA for 
qualifying small-scale injections. 


Liability Shield and Government Indemnification for CCS RD&D Projects 

A statute shielding research organizations and organizations supporting research 
from legal liability would provide important support for the further development of CCS. 
Where research organizations and supporting organizations either lack a commercial 
motivation or they are not pennitted to accept liability (as is frequently the case for 
research institutions), shielding these parties from liability will be essential. 

A liability shield should be coupled with government indemnification to protect 
and make whole property rights holders, parties granting consent to projects, and third 
parties who may be affected by CCS research. The liability shield and indemnification 
provisions would be limited in scope, dollar amount and duration. 

The scope of the liability shield and government indemnification provision could 
be limited in a number of ways. They should cover only CCS RD&D activities (e.g., test 
injections, monitoring, measurement and verification, demonstration) that result in public 
disclosure and dissemination of data. The liability shield and government indemnification 
provision should only cover long-term and property-related liabilities because these 
liabilities pose potentially significant barriers to CCS research. The provision of 
commercial services, such as drilling and injection services, would not be included within 
the scope of the liability shield and indemnification provision proposed here. Only 
RD&D-phase liabilities would be covered; if a RD&D project is converted to commercial 
sequestration, the liability provisions should no longer be available. The liability shield 
and indemnification provision could also be limited to non-EOR/EGR sequestration, in 
particular saline formations which lack the economic incentives associated with 
EOR/EGR applications. 

Qualifying projects could also be subject to a number of technical conditions 
designed to protect health and safety, and to reduce government exposure to potential 
liability under an indemnification provision. These requirements could include limits on 
volume of injection, depth of injection, purity of injectate, and proximity to underground 
sources of drinking water, human settlements, or ecologically sensitive areas. The DOE 


21 



340 


possesses resources in the national laboratories to provide guidance for establishing 
appropriate technical conditions. Other prudential conditions for a project to qualify for 
the liability shield and government indemnity could include management by a recognized 
national laboratory, university, or private entity approved by the DOE; and DOE project 
approval. 

The private sector possesses important capabilities and resources that are 
necessary to support CCS research. The liability shield and indemnification provision 
should extend to protect private parties to the extent they participate in a qualified 
research program for long-term liabilities associated with sequestration. However, as 
noted above, this coverage should not relieve commercial service providers of potential 
liability for their conduct based on legal and contractual duties of care. The precise 
balance between these two principles would need to be established in legislation. 

The duration of the liability shield and government indemnification would be 
limited to projects initiated during the period authorized by Congress. The protections 
provided by the liability shield and indemnification provisions should be available 
indefinitely to qualifying projects. As noted above, however, if a RD&D project is 
converted to commercial sequestration, the liability provisions should cease to be 
available. 

Finally, the indemnification provision proposed here would be limited in dollar 
amount. The specific amount authorized for the government indemnification provision 
are beyond the scope of this study and would require further evaluation of future CCS 
research needs, including the Phase 111 RD&D projects. However, it is important to note 
that the amount should be limited and need not compete with supporting other priorities, 
such as renewable energy. Congress possesses several funding options that do not 
necessarily compete with other priorities, including imposing a charge on industry that 
would employ CCS technology in the event of a claim against the government 
indemnification provision, an allocation of allowances or credits under a cap-and-trade 
system that would provide revenues to support a special fund, or funding from general tax 
revenues in the event a claim is made. 


“ See Curtis M. Oldenburg and Steven L. Bryant, Certification Framework for Geologic CO 2 Storage, Sixth 
Annual Conference on Carbon Capture and Sequestration, National Energy Technology Laboratory, 
Pittsburgh, PA, May 7-10, 2007 available at www.netl.doe.gov/publications/proceedings/07/carbon- 
seq/data/papers/tue_062.pdf; Curtis M. Oldenburg, Steven L. Bryant, Jean-Philippe Nicot, and Ying Zhang, 
Certification Framework for Geologic Carbon Sequestration Based on Effective Trapping, Seventh Annual 
Conference on Carbon Capture and Sequestration, National Energy Technology Laboratory, Pittsburgh, PA, 
May 5-8, 2008; Curtis M. Oldenburg, Steven L. Bryant, Jean-Philippe Nicot, Certification Framework for 
Geologic Carbon Sequestration Based on Effective Trapping (forthcoming 2009). 
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Examples of Government Indemnification for Third Party Liability 

There is no government-wide legislation providing for indemnification of federal 
government contractors for third-party liability. In certain cases, however, the U.S. 
federal government does indemnify contractors for third party liability for research and 
development contracts. These examples provide precedent for a government 
indemnification provision for CCS-related RD&D activities. 

Congress has authorized certain departments and agencies to indemnify 
contractors for certain types of risks. These authorizations are typically for hazardous 
activities or the national defense. Examples include the National Defense Contracts Act^”* 
that provides for indemnification for unusually hazardous or nuclear risks under defense 
contracts; Armed Forces procurement taw that provides for indemnification for unusually 
hazardous defense research and development activities;^^ the Federal Aviation Act^* that 
provides for indemnification for aircraft operations in carrying out U.S. foreign policy; 
and the National Aeronautics and Space Act^^ that provides for indemnification for the 
launch, operation or recovery of space vehicles. 

The Atomic Energy Act, as amended by the Price- Anderson Act of 1957, provides 
for mandatory indemnification of contractors for activities involving the risk of a 
substantial nuclear incident up to an aggregate limit of $10 billion.^* The indemnification 
provision has been extended periodically, most recently by the Energy Policy Act of 2005 
for another 20 years. Nuclear operators are required to obtain the maximum amount of 
insurance against nuclear related incidents available in the insurance market; claims above 
insured amounts would then be satisfied by the government indemnification provision up 
to the statutory limit, which is financed by contributions from the nuclear reactor 
operators in the event of an accident. 

The Price-Anderson Act indemnification provision covers DOE contractors and 
their subcontractors for nuclear RD&D projects. DOE has issued indemnification 
language to be included in its contracts, which specifies that the contractor shall be 
indemnified for personal injury and property damage claims as a result of negligence or 
other bases of liability, excluding willful misconduct.^’ 


“ 50 U.S.C. § 1431 et seq. (2008), as implemented by Executive Order 10789. 

10 U.S.C. §2354 (2008). 

“49 U.S.C. § 1531 etseq (2008). 

42 U.S.C. § 2458b et seq (2008). 

“ 42 U.S.C. § 2210(d). 

"48 C.F.R. § 952.250-70. 
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Streamlined Review under SDWA 

The time and cost associated with preparing SDWA permit applications, and the 
time required for agency review, have caused delays and imposed burdens on Phase 11 
projects due to limited financial and staff resources. 

The EPA’s proposed rule for CCS injections under the SDWA released in July 
2008 contains no provision for small-scale test injections performed prior to full 
permitting for purposes of research or characterizing the geology of a proposed well. 

The preamble to the proposed rule does, however, provide that Class V experimental well 
classification will remain available for those pilot-projects that continue to qualify under 
Class V guidelines.^' 

This study’s survey results suggest that the Class V experimental well provision 
was disfavored by Phase 11 project proponents who sought permits under Class II where 
available. Also, the lack of uniformity inherent in the SDWA UIC program posed 
challenges for the research community. 

EPA should evaluate how research needs are currently handled under existing 
SDWA permit arrangements, and consider research provisions in its final rule for 
permitting CO 2 injections for CCS. This study suggests that streamlined provisions for 
permitting small-scale CCS research and test injections under the SDWA could help 
facilitate research and development efforts. Streamlined permitting procedures would 
focus regulatory resources appropriately on large-scale injections, rather than on small 
injections that pose little or no risk to the environment. 

Notably, the State of Washington’s UIC program allows streamlined permitting 
under Class V for small-scale pilot injections of under 1 ,000 metric tons or larger volumes 
by application.^^ Australia has adopted a phased permitting process, which includes an 
assessment permit,'*^ Other U.S. environmental laws also have adopted a streamlined 
review and permitting approach in non-CCS contexts.^'' 


“ U.S. Environmental Protection Agency, Federal Requirements Under the Underground Injection Control 
(UIC) Program for Carbon Dioxide (CO,) Geologic Sequestration (GS) Wells, EPA-HQ-OW-2008-0390 
FRL-8695-3, July 15, 2008, 73 Fed. Reg, 43492 (July 25, 2008). 

U.S. Environmental Protection Agency, UIC Program Guidance No. 83, “Using the Class V 
Experimental Technology Well Classification for Pilot Geologic Sequestration Projects,” March 1 , 2007, 
available at http://www.epa.gov/safewater/uic/pdfs/guide_uic_carbonsequestration_final-03-07.pdf. 

Wash. Admin. Code, 173-218-1 !5(4)(b). 

” Nigel Bankes and Jenette Poschwatta, Australian Legislation on Carbon Capture and Storage: A 
Canadian Perspective (June 2008), available at www.iseee,ca/files/iseee/bankes_researchj3aper.pdf 

” For example, the Toxic Substances Control Act (TSCA), 15 U.S.C. § 2601 et seq. (2008), which governs 
the manufacture, processing, use, distribution in commerce, and disposal of chemical substances and 
mixtures, provides for varying levels of expedited review and exemption from regulations for qualifying 
research, low volume commercial production, and low release low exposure commercial production. See 
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A common feature of streamlined permitting schemes is a quantified limit, which 
in the case of CCS, would likely be a volume limit. The advantages of a quantified 
volume limit include that it provides greater certainty for research organizations. While 
no specific volume limit is suggested here, if ERA were to adopt such an approach, ERA 
should consider several factors for setting such a limit. A volume limit should be 
differentiated base on type of formation, site pressure, and other site-specific conditions. 
Such a limit could change (likely increase) along with our knowledge of a particular 
formation and experience with CO2 injections for purposes of permanent sequestration. 
Finally, in addition to considerations relating to protection of drinking water sources, a 
volume limit should be based on the needs of advancing research and the risks to health 
and safety, including the general population, flora and fauna. CCS assessment models 
have been developed by our national laboratories specifically to address these kinds of 
risks.^^ 


The Phase II projects have provided valuable experience about the CCS permitting 
process for small-scale CCS research projects. ERA should take account of this 
experience and consider providing an improved permitting regime for small-scale 
research projects in order to facilitate future CCS research and development efforts. 


Conclusions 

This study examined the legal and regulatory barriers to the Phase H projects of 
the U.S. Department of Energy’s Regional Carbon Sequestration Partnerships Program. 
The barriers involved long-term liability, obtaining consents, and to a lesser extent Safe 
Drinking Water Act permitting. To overcome these barriers, this study recommends the 
federal government provide a legal framework that supports CCS research, specifically a 
liability shield for research organizations and organization that support research, and 
government indemnity for third parties including property rights holders, parties granting 
consent to projects, and those who may be affected by CCS research projects. It also 
recommends that the U.S. EPA consider adopting a simplified approval process under the 
Safe Drinking Water Act for research injections. 


Elizabeth Brown et al., A Practitioner's Guide to the Toxic Substance Control Act, Environmental Law 
Institute, 1999. 

“ See Curtis M. Oldenburg and Steven L. Bryant, Certification Framework for Geologic COi Storage, Sixth 
Annual Conference on Carbon Capture and Sequestration, National Energy Technology Laboratory, 
Pittsburgh, PA, May 7-10, 2007 available at www.netl.doe.gov/publications/proceedings/07/carbon- 
seq/data/papers/tue_062.pdf; Curtis M. Oldenburg, Steven L. Bryant, Jean-Philippe Nicot, and Ying Zhang, 
Certification Framework for Geologic Carbon Sequestration Based on Effective Trapping, Seventh Annual 
Conference on Carbon Capture and Sequestration, National Energy Technology Laboratory, Pittsburgh, PA, 
May 5-8, 2008; Curtis M, Oldenburg, Steven L. Bryant, Jean-Philippe Nicot, Certification Framework for 
Geologic Carbon Sequestration Based on Effective Trapping (forthcoming 2009). 
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Appendix A: Phase II Geologic Sequestration Projects Included in Survey 


Partnership 

Name 

Location 

Formation 

BigSkv 

Basalt Field Test 

Walula, WA 

Basalt 

MGSC 

Huff-Puff 

Fayette County, IL 

Sandstone 

MGSC 

Tanquary 

Wabash County, IL 

Coal Bed 

MGSC 

Imiscible Gas 

Western. KY 

Sandstone 

MRCSP 

Appalachian Basin 

Shadyside, OH 

Saline 

MRCSP 

Cincinnati Arch 

Rabbithash, KY 

Saline 

MRCSP 

Michigan 

Otsego, Ml 

Saline 

PCOR 

Lignite 

Bowbells, ND 

Coal Seam 

PCOR 

Williston Basin 

TBD 

Carbonate 

PCOR 

ZAMA 

Alberta, CA 

Carbonate 

SECARB 

Cranfield 

Cranfield, TX 

Saline 

SECARB 

Appalachian 

Russell County, VA 

Coal Seam 

SECARB 

Black Warrior 

Tuscaloosa AL 

Coal Seam 

SECARB 

Plant Daniel 

Escataba, MI 

Saline 

Southwest 

Aneth 

Blaning, UT 

Carbonate 

Southwest 

San Juan 

Farmington, NM 

Coal 

Southwest 

SACROC 

Snyder, TX 

Carbonate 

WESTCARB 

Rosetta 

Thornton CA 

Saline 

WESTCARB 

Arizona 

Flagstaff AZ 

Saline 


29 




348 


Appendix B; U.S. Federal and State Law Potentially Governing CCS Activities 

This section briefly describes the SDWA and other major federal and state laws 
which could be interpreted to apply to various aspects of CCS, including RCRA, 
CERCLA, the Occupational Safety and Health Act (OSHA),^^ state laws governing health 
and safety, state law that governs property rights and tort liability, and federal government 
laws regarding indemnification of contractors for third party liability. 

Safe Drinking Water Act 

The SDWA^’ is intended to protect public drinking water supplies, including 
potential underground drinking water sources. The EPA has established through its UlC 
regulations that underground sources of drinking water are underground aquifers with less 
than 10,000 milligrams per liter (mg/L) total dissolved solids (TDS) and which contain a 
sufficient quantity of ground water to supply a public water system.^* 

The SDWA directs EPA to establish regulations setting minimum requirements for 
state water quality. States with permitting programs that meet EPA requirements are 
eligible to retain primary enforcement responsibility under SDWA. EPA administers 
SDWA in states that do not adopt an approved UIC program. With the exception of 10 
state programs administrated by EPA and 7 states that administer their programs jointly 
with EPA,^’ all other states retain primary authority for administering SDWA. 

SDWA requires applicants to obtain a permit to conduct an “underground 
injection” of substances under the UtC program. Permit applicants must demonstrate that 
the proposed underground injection will not endanger drinking water sources.'**’ The 
statute provides that underground injection endangers drinking water sources, 

[i]f such injection may result in the presence in underground water which supplies 
or can reasonably be expected to supply any public water system of any 
contaminant, and if the presence of such contaminant may result in such system’s 
not complying with any national primary drinking water regulation or may 
otherwise adversely affect the health of persons.'* 


“ 15 U.S.C § 651 etseq. (2008). 

” 42 U.S.C, §300f etseq. 

’*40CFR 144.3. Section 1421(b) {3)(A)of the Act also provides that EPA’s UIC regulations shall “permit 
or provide for consideration of varying geologic, hydrological, or historical conditions in different States 
and in different areas within a State.” 

U.S. Environmental Protection Agency, State UIC Programs, 
http://w\\'w.epa.gov/safewater/u{c/primacy.html (accessed on August 7, 2008). 

* See 42 U.S.C. § 300h(b)(l)(B). 

42 U.S.C. § 300h(d)(2). 
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Although carbon dioxide that is injected into a properly sited and regulated formation is 
anticipated not to come into contact with underground sources of drinking water, the 
potential exists that carbon dioxide may cause acidification of drinking water, displace 
brine which could then come into contact with drinking water, or carry with it metals and 
other sediments that can contaminate drinking water. Even rendering water unpalatable can 
be cause for finding a substance to be a contaminant, as unpalatable water may cause 
people to seek unsafe sources of water.''^ 

UIC permits for underground injections are classified based on the type of injection. 
Classes I, II and V are candidates for CO 2 injection wells: 

• Class I injection wells are used to dispose of hazardous waste, non-hazardous 
industrial waste, municipal wastewater, and deep radioactive waste.'*^ 

• Class II injection wells are used for injections of fluids for disposal that are 
associated with oil and natural gas activities and injections for EOR/EGR. 

• Class III injection wells inject fluids for mineral extraction. 

• Class IV injection wells are used for hazardous or radioactive waste within a 
quarter mile of, into or above, underground safe drinking water.'*'' 

• Class V covers injections that are not covered by the other classifications, 
including experimental wells.'’^ 

In March 2007, EPA issued preliminary guidance under the UIC program for 
permitting demonstration CCS projects. The guidance encourages use of the Class V 
experimental well category, and provides guidelines for site selection, the ^propriate 
“area of review,” operational and monitoring procedures, and site closure.''^ The specific 
requirements for CCS research wells under the Class V category arc being developed as 
regulators receive and review applications filed by the DOE partnerships. 


Kipp Coddington, Robert Mowrey, Geir Vollsaeter, and Kristin Holloway Jones, CCS Issues under the 
Safe Drinking Water Act, dated May 10, 2008 (on file with the author), citing legislative history of the 
SDWA at 41 Fed, Reg, 36730, 36733 (August 31, 1976), 

There are no known radioactive waste disposal wells operating in the United States, See 
http://www.epa.gov/oitwdw000/uic/wells classi ,lilml#whal is (accessed October 12, 2008). 

“ In 1984, EPA banned the use of Class IV injection wells for disposal of hazardous or radioactive waste. 
These wells may now only be operated as part of an EPA- or state-authorized ground water clean-up action. 
There are approximately 32 waste clean-up sites with Class IV wells in the United States. See 
hltp://www.epa.gov/ogwdw000/uic/wells class4.html#what is (accessed October 12, 2008). 

® 40 C.F.R. § 144.6. 

* U.S. Environmental Protection Agency, UIC Program Guidance No. 83, “Using the Class V 
Experimental Technology Weil Classification for Pilot Geologic Sequestration Projects,” March 1 , 2007, 
available at http://www.epa.gov/safewater/uic/pdfs/guide_uic_carbonsequestration_final-03-07.pdf 
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In July 2008, following its review of the UIC permitting program in relation to 
CCS, EPA issued a proposed rule for commercial CCS injection wells under the SDWA 
UIC program. The proposed rule would create a Class VI injection well for permanent 
geologic sequestration of certain carbon dioxide streams. The proposed rule includes the 
following elements: 

• Geologic site characterization to ensure that sequestration wells are 
appropriately sited; 

• Requirements to construct wells with injectate-compatible materials in a 
manner that prevents fluid movement into unintended zones; 

• Periodic re-evaluation of the area of review around the injection well to 
incorporate monitoring and operational data and to verify that the CO 2 is 
moving as predicted within the subsurface; 

• Testing of the mechanical integrity of the injection well, ground water 
monitoring, and tracking of the location of the injected CO 2 to ensure 
protection of underground sources of drinking water; 

• Extended post-injection monitoring and site care to track the location of the 
injected CO 2 and monitor subsurface pressures; 

• Financial responsibility requirements to assure that funds will be available for 
well plugging, site care, closure, and emergency and remedial response; and 

• Recordkeeping and reporting.''^ 

Under the proposed rule, EPA proposes to retain availability of Class 11 injection 
well treatment for EOR/EGR activities provided these wells are still producing oil or gas. 
The proposed rule will also grandfather the construction of existing wells that have been 
permitted under Classes 1, 11 or V, but will impose additional Class VI conditions on these 
wells and operations if they are later used for permanent carbon sequestration purposes. 

To qualify under the new Class VI category, eligible CCS projects must: meet 
specific geologic requirements for the injection and confining zones (e.g., presence of cap 
rock, depth, absence of faults and fractures, pressure); include an analysis of projected 
path of injection plume; and include a detailed characterization of the injection formation 
in advance of permitting. The proposed rule calls for extensive pre-injection 
characterization and periodic post-injection monitoring for a 50-year default period or 
until the plume stabilizes. 


U.S. Environmental Protection Agency, Office of Water, “EPA Proposes New Requirements for Geologic 
Sequestration of Carbon Dioxide.” EPA 8I6-F-08-031. July 200S, available at 
http://www.epa.gov/safewater/uic/pdfs/fs_uic_co2_proposedrule.pdf. 
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RCRA, CERCLA, and NEPA 

Carbon sequestration will also implicate several major federal environmental laws. 
This section briefly reviews RCRA and CERCLA because these laws are potentially directly 
applicable to carbon sequestration activities. The National Environmental Policy Act 
(NEPA)'** is also reviewed here as it is applicable to CCS activities where there is federal 
involvement.'** OSHA is also broadly applicable to CCS activities and is covered in its own 
section below. Other laws such as the Clean Water Act (which governs surface waters), the 
Clean Air Act, the Toxic Substances Control Act, the Pollution Prevention Act, the 
Endangered Species Act, the National Historic Preservation Act (where sites contain 
landmarks or archeologically significant items) could also potentially be applicable to a 
carbon sequestration project. 

Currently, no U.S. federal law or regulation classifies CO 2 as a “waste”.^* 

However, in its 2008 proposed rule on SDWA, EPA noted that whether a CO 2 injection in 
a CCS project will trigger potential liability under RCRA or CERCLA will depend upon 
whether the CO 2 stream could contain other substances that are hazardous and could 
cause the CO 2 stream to be hazardous waste for purposes of RCRA, or contain hazardous 
substances or react to become a hazardous substance under CERCLA.^' 

RCRA’^ creates the framework for the cradle to grave management of hazardous 
and nonhazardous solid waste. RCRA established three programs; (a) the solid waste 
program, which encourages states to develop comprehensive plans to manage 
nonhazardous industrial solid waste and municipal solid waste, sets criteria for municipal 
solid waste landfills and other solid waste disposal facilities, and prohibits the open 
dumping of solid waste; (b) the hazardous waste program, which establishes a system for 
controlling hazardous waste from the time it is generated until its ultimate disposal; and 
(c) the underground storage tank program, which regulates underground storage tanks 
containing hazardous substances and petroleum products. 

CERCLA, commonly known as the Superfund law, authorizes the federal 
government to take action to clean up releases or threatened releases of hazardous 


42 U.S.C. § 4321 et seq. (2008). 

State environmental protection laws similar to NEPA may also apply where there is significant state or 
local government involvement in, or approval of, a CCS project. 

“ Massachusetts v. Environmental Protection Agency, 549 U.S. 497 (2007), declared atmospheric 
emissions of C02 to be an “air pollutant” under the Clean Air Act. 

U.S. Environmental Protection Agency, Federal Requirements Under the Underground Injection Control 
(UlC) Program for Carbon Dioxide (CO 2 ) Geologic Sequestration (GS) Wells, EPA-HQ-OW-2008-0390 
FRL-8695-3, July 15, 2008, 73 Fed. Reg. 43492 (July 25, 2008). 


“42 U.S.C. §6901 etseq. 
“42 U.S.C. §9601 etseq. 
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substances that may endanger human health or the environment. CERCLA references 
four other federal statutes to designate over 800 substances as hazardous and to identify 
many more as potentially hazardous due to their characteristics and the circumstances of 
their release. CERCLA enables EPA to clean up sites contaminated with hazardous 
substances and seek compensation from responsible parties, or compel responsible parties 
to cleanup sites themselves. CERCLA liability potentially extends to current owners and 
operators of a facility, past owners and operators at the time hazardous wastes were 
disposed of, and generators and transporters of hazardous wastes. A responsible party 
may be able to avoid liability through specifically enumerated defenses, including that a 
release qualifies as a “federally permitted release” as defined under CERCLA.*"* 

NEPA requires federal agencies to conduct assessments of major federal actions 
that may significantly affect the human environment. NEPA involves three levels of 
analysis. At the first level, an undertaking may be categorically excluded from a detailed 
environmental analysis if it meets certain criteria that a federal agency has previously 
determined as having no significant environmental impact. At the second level of 
analysis, a federal agency prepares a written Environmental Assessment (EA) to 
determine whether or not a federal undertaking would significantly affect the 
environment. If the EA results in a finding that a significant impact on the environment 
could occur, NEPA then requires a detailed Environmental impact Statement (EIS). The 
EIS must include analysis of the environmental impact of the proposed action, 
unavoidable adverse environmental impacts, alternatives (including no action), short-term 
uses of the environment and its long-term preservation, and secondary and cumulative 
effects of implementing the action. Most of the Phase II projects received a categorical 
exclusion during the NEPA process based on determinations that they would have no 
significant environmental impact. However, the Phase 111 projects are all required to 
complete Environmental Assessments or Environmental Impact Statements due to the 
nature and scope of the actions. 


Public and Workplace Health and Safety Laws 


Exposure to carbon dioxide in high concentrations poses risks to human health, 
animals, and vegetation. For small-scale research projects, the safety of workers is 
probably the most immediate concern as workers engaged in drilling and injection 
activities have the greatest potential exposure to CO 2 . 

Worker health and safety is regulated under both federal and state law. OSHA 
requires employers to provide a workplace free from serious recognized hazards and to 
comply with occupational safety and health standards. The Act authorizes states to 
establish their own safety and health programs provided standards are at least as strict as 


42 U.S.C. § 9607 governs liability under CERCLA. Specifically, 42 U.S.C. § 9607(b) provides general 
enumerated defenses to liability, and other provisions of section 9607 provide defenses available to specific 
classes of parties and activities. 
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federal standards. Twenty-three states operate OSHA -compliant programs covering 
private sector workers as well as state and local government employees.^^ 

Research on the impact of exposure levels of CO 2 on human health show that 
relatively low concentrations of approximately 5% for extended periods can cause adverse 
physiological effects.** Pursuant to OSHA, the National Institute for Occupational Safety 
and Health sets workplace exposure guidelines for chemicals, including CO 2 . OSHA 
regulations limit CO 2 exposure in the workplace to an average of less than 5,000 parts per 
million (0.5%) for a 40-hour workweek.*’ 

Tort laws described further below also define public and workplace standards of 
care in the areas of worker health and safety. Laws governing transportation of CO 2 (e.g., 
by pipeline, rail and truck), injection into high-pressure CO 2 formations, and experience 
in CO 2 injection for EOR/EGR will provide guidance to courts in determining standards 
of care for workplace safety for carbon sequestration operations.** Design, installation 
and operation safety regulations set by various federal and state agencies will influence 
courts in setting the standard of care, and compliance with such regulations will be an 
important factor in determining whether a judicial standard of care has been met if 
litigated in tort cases.*^ 

The liabilities associated with worker health and safety, transportation and other 
operations such as drilling for which we have long experience are already largely 
addressed within existing tort law and regulatory frameworks. Contractors are willing to 
accept legal liability for their conduct in these areas. Accordingly, these types of 
liabilities are not included within the scope of the liability shield proposed by this study. 


Occupational Safety & Health Administration, hltD://www.osha.gov/dcsD/osD.'index.html (accessed 
August 1 2, 2008). 

“ Sally M. Benson, Robert Hepple, John Apps, Chin-Fu Tsang, and Marcelo Lippmann, Lessons Learned 
from Natural and Industrial Analogues for Storage of Carbon Dioxide in Deep Geological Formations 
(Lawrence Berkeley Nat’ I Lab. Report LBNL-5 1170, 2002) available at 
httD:/.'rcDOsitories.cdlib.org/lbnl,'[.BNL.-5 1 1 70/ . 

” Occupational Safety & Health Administration, Carbon Dioxide (Revised Sept. 20, 2001), at 
http://www.osha.gov/dts/chemicalsampling/data/CH_225400.html. 

“ Research into the safety record of EOR operations suggests that adequate steps are being taken to protect 
worker safety. Sally M. Benson, Stanford University, personal communications, March 18, 2008. See also 
Gary Adams, Health and Safety Handbook for Enhanced Oil Recovery . The MITRE Corporation, August 
1 983 (noting that “Since CO- is neither toxic nor flammable, the increased hazard associated with CO- is 
minimal compared with the hazards which exist at conventional oil production sites.”). 

” See, e.g., 49 CFR 191-199, which sets safety and reporting requirements for the design, installation, 
operation and maintenance of interstate pipelines transporting carbon dioxide. States with jurisdiction over 
intrastate pipelines have either incorporated these same standards by reference or adopted similar or even 
more stringent provisions. 
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Property Laws Governing Carbon Capture and Storage 

State property laws control the ownership of subsurface pore space, the rights to 
access and use that space, and liability concerning its use. In turn, these rights determine 
whose consents are necessary or desirable before proceeding with a CCS project. 

At the time of this writing, Wyoming is the only state that has adopted property 
laws relating to the long-term storage of CO2. In the absence of specific legislation 
governing property rights in relation to CCS, state property laws determine ownership of 
underground pore space and injected CO2. Because different types of geologic formations 
are generally governed by different bodies of property law, property laws governing CCS 
projects differ depending upon the type of formation. Oil and gas reservoirs are typically 
governed by state property law regarding oil, gas and mineral rights. Saline formations 
are generally governed by state water laws. ^ 

State Mineral Laws 

For mineral-bearing formations, a majority of states follow the “American Rule” 
which vests legal title to the formation in the surface rights holder unless these rights are 
severed. Where a separate mineral rights holder exists, the mineral rights holder’s interest 
is dominant over the surface estate as long as minerals remain on the property. Minerals 
are typically never completely exhausted, so the mineral rights holder will generally 
continue to retain an interest following the completion of active mining activities under 
the American Rule.'^' The “English Rule” followed by a minority of the states vests the 
mineral rights holder with the ownership of the mineral formation even following 
completion of mining activities. 

State Water Laws 

For saline formations, state water law controls ownership and the rights of other 
parties who use subsurface water. The five major rules in the United States are the 
absolute dominion rule, reasonable use rule, correlative rights rule, Restatement rule, and 
prior appropriation rule.® Under the absolute dominion rule, the surface interest owner 
owns and can use all water beneath the property without liability to others.*^ The 
reasonable use rule allows a landowner to use groundwater in reasonable amounts for 


“ Mark A. de Figueiredo, Howard J. Herzog, Paul L. Joskow, Kenneth A. Oye, and David M. Reiner, 
Regulating Carbon Dioxide Capture and Storage, MIT Center for Energy and Environmental Policy 
Research Working Paper 07-003 (2006) available at hltp://tisiphone.mit.edu/repec/mee/wpaper/2007- 
003.pdf. 

Orpha A. Merrill, Note and Comments, Oil and Gas: Substratum Storage Problems, 7 OKLA. L. REV. 
225,227(1954). 

“ Mark A. de Figueiredo, Property Interests and Liability of Geologic CO; Storage: A Special Report to the 
MIT Carbon Sequestration Initiative (Sept. 2005), available at 
http://sequestration.mit.edu/pdf/defigueiredo_property_interests.pdf. 

“ Bristor v. Cheatham, 255 P.2d 173, 178 (Ariz. 1953). 
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beneficial uses on the land above the aquifer. Under the correlative rights rule, 
landowners may extract water from a common aquifer in proportion to their land area,^'* 

In California, application of the correlative rights rule also takes into account 
reasonableness of use based on custom, social utility, safe yield, and need.’’^ Under the 
Restatement rule, a surface rights owner may use groundwater for any purpose or location 
(including off the property) in a reasonable manner. The prior appropriation rule grants 
water use rights to prior users (the “first in time” rule). 

Tort Theories of Liability 

This section focuses on tort theories of liability potentially applicable to carbon 
sequestration activities. These are trespass, negligence, nuisance and strict liability. 
Seismic activity induced by CCS or leakage of CO2 affecting public health or damaging 
property are examples of the kinds of occurrences that might support a claim under one or 
more of these theories. In all cases, however, a plaintiff must show that the CCS activity 
actually caused the plaintiff harm. 

Trespass 

Trespass is the unauthorized entry upon land. Trespass can occur on the surface or 
subsurface levels.** The common law distinguishes between willful or intentional 
trespass and mistaken or inadvertent trespass.*’ Under the traditional rule of trespass, 
damages are not required to be proven on the theory that intent is adequate to show 
damages. 

Although presently no trespass cases involving CCS have been litigated, cases 
involving subsurface trespass resulting from other underground injection activities 
suggest that a successful trespass claim would likely require a showing of actual damages, 
as would be expected in any tort case. At least one jurisdiction has required a showing of 
actual damages to support a claim of trespass for cases involving subsurface injections. In 
Chance et al. v. BP Chemicals, Inc., the court held that without a showing of physical 
damage or interference with the use of the neighboring property, the subsurface lateral 
migration of injection fluid onto a neighboring property from a properly permitted deep 
well injection under the UIC program that was non-negligently maintained would not give 
rise to liability under theories of trespass. In reaching its decision, the court limited the 
surface owner’s rights to “the right to exclude invasions of the subsurface property that 
actually interfere with appellants’ reasonable and foreseeable use of the subsurface.” 
Significantly, the court noted that there appears to be no cases in any jurisdiction 


Earl Finbar Murphy, The Recurring State Judicial Task of Choosing Rule for Groundwater Law: How 
Occult Still?, 66 NEB. L. REV. 120, 134 (1987). 

** City of Pasadena v. City of Alhambra, 207 P.2d 17, 33 (Cal. 1949) cert, denied, 339 U.S. 937 (1950). 
“ Owen Anderson et al., Hemingway Oil and Gas Law and Taxation §§ 4.1 and 4.2 (4th ed, 2004). 

" W.L. Summers, The Law of Oil and Gas § 2.7 (3"* ed. 2004). 
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imposing liability in the absence of actual damages for permitted, non-negligent deep- 
well disposal.** 

The potential for CO2 to migrate across property boundaries or to escape to the 
atmosphere could give rise to claims for trespass and damages if it can be shown that a 
surface or subsurface property right is infringed that causes actual damages. COi 
injection for permanent storage that prevents a landowner from exploiting its property, 
such as extraction of mineral resources, could produce actual damages. Similarly, if CCS 
becomes commonplace and a value is placed on storage space, damages could be awarded 
for migration of CO2 across property boundaries that interferes with other property 
owners’ ability to use their underground pore space for carbon sequestration. 

Other legal theories that may be employed to seek recovery where a trespass is 
proven include conversion, implied contract, unlawful appropriation of trade secrets,*^ 
assumpsit (for rental value of occupied land), and confusion of goods.™ 

Negligence 

Liability for negligence arises where a plaintiff can show that a defendant owed a 
duty of care to the plaintiff, the defendant failed to meet the required standard of care, the 
negligent acts or omissions caused harm to the plaintiff (actual cause), resulting in 
damages, and it was reasonably foreseeable that plaintiff s breach of the duty could have 
caused such harm (proximate cause).” 

In the context of CCS, virtually every aspect of a CCS project will involve a duty 
of care owed to one or more groups, including surface and subsurface rights owners, 
neighboring property rights owners, workers and other invitees onto land, and residents in 
the vicinity of a CCS operation. These duties will arise at every step of the CCS project, 
including site selection and assessment, drilling, injection, transportation, well closure, 
monitoring, and reporting. Standards of care for CCS projects will be shaped in part by 
experience in the oil and gas industry, CO2 handling and transport, and enhanced oil and 
gas recovery operations. 


® Chance et al. v. BP Chem.. Inc., 77 Ohio St.3d 1 7, 670 N.E.2d 985 (Ohio 1 996). 

Unlawful appropriation of trade secrets could be argued where a trespass results in disclosure of 
information about subsurface conditions that adversely affects the market value of property. Owen 
Anderson et al., Hemingway Oil and Gas Law and Taxation § 4.1(B). (4th ed. 2004). See generally City of 
Northglenn v. Grynherg^ 846 P.2d 175, 183 (Colo. 1993), cert, denied, 510 U.S. 815 (1993) (collecting 
seismic information without permission could constitute misappropriation of a trade secret, but holding that 
information was already publicly known in particular case so was not a trade secret). 

™ Owen Anderson et al., Hemingway Oil and Gas Law and Taxation § 4.1(B)-(C). (4th ed. 2004); 1 5A 
C.J.S. Confusion of Goods § 1. 

■'Palsgrafv. Long Island R,R. Co., 248 N.Y. 339, 162N.E,99(N.Y. 1928). 
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Nuisance 

Persons in possession of real property (either land owners or tenants) are entitled 
to the quiet enjoyment of their lands. Hazards, pollution, smells, and sounds that interfere 
with the quiet enjoyment of real property may bring a claim of nuisance. Normal, 
reasonable uses of property that may affect one’s enjoyment of property will not give rise 
to a nuisance claim. Nor does nuisance include trespass. 

There are two types of nuisance: private and public. A private nuisance is an 
unreasonable interference with a property owners' quiet enjoyment of land. A public 
nuisance is an unreasonable interference with the public's right to property, including 
interference with public health, safety, peace or convenience. Often, a public nuisance 
will also violate law, such as zoning laws or laws protecting public health and safety. A 
private nuisance that affects many people will often be treated as public nuisance. 

Remedies for nuisance include payment of damages and injunction against the 
activity. In one influential case, the court allowed a cement plant that produced air 
pollution affecting neighboring residences to continue to pollute but to pay permanent 
damages reflecting the net present value of the diminution in value caused by its 
activities.’^ 

Strict Liability 

Strict liability generally applies to hazardous or inherently dangerous activities. 
Strict liability often applies to product liability claims and the use of explosives. Under 
the doctrine of strict liability, a person is liable for damages and losses caused by his or 
her acts and omissions regardless of whether the person acted negligently or possessed 
intent to cause harm. Under strict liability, the plaintiff need only prove that the tort 
occurred and that the defendant was responsible. A defendant’s taking all possible 
precautions is not a valid defense to strict liability. 

State Authority to Adjust Property Rights for Public Use 

Under the U.S. Constitution and applicable state constitutions, each state is vested 
with power to adjust private property rights. Eminent domain and unitization are two 
legal methods that could be employed to adjust property rights to facilitate the 
development of CCS. 

Eminent Domain 

Eminent domain is “[t]he inherent power of a government entity to take privately 
owned property, especially land, and convert it to public use, subject to reasonable 


Boomer v. Atlantic Cement Co., 26 N.y.2d 219, 309 N.Y.S.2d 312 (N.Y. 1970) (The court’s judgment 
was based on the fact that the cost of closing the plant or installing pollution abatement equipment would 
have been far greater than the damages caused to the plaintiffs). 
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compensation for the taking.”’^ In the United States, the Fifth Amendment prohibits 
taking of private property without "just compensation.” The Fourteenth Amendment 
extends these Fifth Amendment protections to eminent domain actions taken by the 
states,’'* 

The power of eminent domain has been exercised on behalf of, and even delegated 
to, private companies where there is a public use. The public use requirement has been 
broadly interpreted to include virtually any aspect of the common welfare, including 
economic development, health or safety. In Kelo et al. v. City of New London, the 
Supreme Court upheld a city government’s exercise pf eminent domain on behalf of 
private developers in a condemnation action on private residences where "the city has 
carefully formulated a development plan that it believes will provide appreciable benefits 
to the community, including but not limited to, new jobs and increased tax revenue.’*’’ 

The Natural Gas Act of 1 938’* grants private companies engaged in interstate 
transportation of natural gas the right to exercise federal eminent domain powers to obtain 
property for transportation facilities.” Federal court decisions later extended the Natural 
Gas Act’s grant of eminent domain power to natural gas storage.’* To exercise eminent 
domain power, a company is required to engage in good faith negotiations with property 
holders, and in the event negotiations fail, obtain a certificate of public convenience and 
necessity from the Federal Energy Regulatory Commission following a public hearing.’^ 

The exercise of eminent domain under the Natural Gas Act provides precedent 
that could be relevant to the potential use of this doctrine in the context of CCS projects. 

In Columbia Gas Transmission Corporation v. An Exclusive Natural Gas Storage 
Easement, the Ohio Supreme Court provided valuation guidelines for subsurface natural 
gas storage space in an eminent domain action under the Natural Gas Act. The court held 
that the fair market value and just compensation for an easement could be determined by 
comparable sales of storage space, the rental income for the right to store gas, the value of 
any commercially recoverable gas and oil deposits that could not be exploited by a 


” Black’s Law Dictionary, 7*' Edition, West Group. St. Paul, Minnesota, 1999. See also Eminent Domain, 
26 Am.Jur,2d, 2004. 

Chicago Burlington & Quincy R.R. v. Chicago, 166 U.S. 226 (1 897). 

’’ Keh el al. v. City of New London, Conn, et al, 545 U.S. 469 (2005). 

™I5U.S.C. §717 etseq. (2008) 

"15U.S.C. §717f(h). 

Columbia Gas Transmission Carp. v. An Exclusive Natural Gas Storage Easement, 776 F.2d 125, 128 
(O^Cir. 1985). 

’’ 15 U.S.C. §717f(c). See also Steven D. McGrew.Note: Selected Issues in Federal Condemnations for 
Underground Natural Gas Storage Rights: Valuation Methods, Inverse Condemnation, and Trespass, 5 1 
CASE WES. RES. L. REV. 131 (2000). 
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landowner as a result of the gas storage facility, and the diminution in value of the 
property as a result of the exercise of eminent domain.*** 

Unitization Laws 

Field unitization is the common management, including profit and loss sharing, of 
oil producing properties within a formation in order to maximize the field’s production 
and resolve competing claims for production.*' Most oil producing states have some form 
of unitization law, either on a purely voluntary or a compulsory basis when a statutorily 
specified percentage of ownership in a field petitions for the arrangement. 

The degree of consent required for mandatory unitization in different U.S. states 
ranges from a single owner representing any percentage to as high as 85% of the land in a 
field. Although Texas has a voluntary unitization arrangement, the Texas Railroad 
Commission which regulates oil production in that state will approve unitization 
arrangements among field owners seeking unitization, omitting those that do not 
consent.*^ 

Unitization has proven to be an effective method to address property rights issues 
in oil production areas. Unitization could be employed in the CCS context to overcome 
property rights and legal liability issues associated with operating a large carbon 
sequestration project involving many property holders. 

State Efforts to Develop CCS Legislation 

The Interstate Oil and Gas Compact Commission (lOGCC), which comprises 38 
U.S. states, has issued a model statute and regulations for CCS, which includes property 
rights and liability rules.*'* It calls for state governments to take title to, and release 
operators from liability for, CCS reservoirs that have ceased injection for a period of 10- 
years or other time frame established by statute, and are certified to be reasonably 
expected to retain mechanical integrity and remain emplaced. The lOGCCC model law 


^ Columbia Gas Transmission Corporation v. An Exclusive Natural Gas Storage Easement, (Tt Ohio St.,td 
463, 620 N.E.2d 48(1993). 

*' A. Allen King, Pooling and Unitization of Oil and Gas Leases, 46 MICH. L, REV. 311,313 (1948); 
Jacqueline Lang Weaver & David F. Asmus, Unitizing Oil and Gas Fields Around the World: A 
Comparative Analysis ofNational Laws and Private Contracts, 28 HOUS, J. INT’L. L. 3, 12 (2006). 

“ U.S. Office of Technology Assessment, Enhanced Oil Recovery Potential in the United States 24 (NTIS 
PB-276594, 1978), available at http://www.princeton.edu/nota/disk3/1978/7807/7807.pdf, 

Paula C. Murray & Frank B. Cross, The Case for a Texas Compulsory Unitization Statute, 23 ST. 
MARY’S L.J. 1099, 1153 (1992). 

^ Interstate Oil and Gas Compact Commission Task Force on Carbon Capture and Geologic Storage, 
Storage of Carbon Dioxide in Geologic Structures: A Legal and Reaulatorv Guide for States and Provinces 
(September 25, 2007) available at http://www.southwestcarbonpartnership.org/ resources/pdf/2008-co2- 
storage-legal-and-regulatory-guide-for-states-full-report.pdf. 
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contains an eminent domain provision allowing for state and private parties to acquire 
property rights in order to conduct CCS activities. 

The State of Wyoming is the first state to enact dedicated comprehensive statutes 
governing CO2 injection and storage,*^ including rules for property rights.*'’ The 
Wyoming CCS legislation integrates the state’s existing SDWA UlC program. 

At the time of writing, over half a dozen states are contemplating CCS legislation 
or rulemaking, including actions such as studies, developing CCS incentive programs, and 
mandating use of CCS. 


Carbon Capture and Sequestration Act, Ch. 30, 2008 Wyo. Sess. Laws 48 available at 
httD://legisvveb.stale.vvv.us/2008/En r oll/HB0090.Ddf : Wvo. ST at. .Ann. §.34-1-152 (2008). 

^ Ownership of Subsurface Pore Space Act, Ch. 29, 2008 Wyo. Se.ss. Laws 47, available at 
htt p://legisweb.state.vvv.us/2008. Enroll/HB0089.pdf ; Wyo. Stat. ANN. §34-l-t52 (2008). 

These include Idaho, Illinois, Kansas, Montana, Ohio, Okl^oma, Texas, Utah, Washington, and 
Wyoming. Kristin Holloway Jones, Alston & Bird, State CCS Legislative & Regulatory Developments, 
Alston & Bird, May 6, 2008. 
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Spread in model climate sensitivity 
traced to atmospheric convective mixing 

Steven C. Sher'w.'ood\ Sandrine Bony^ & Jean-Louis Dufresne^ 


Equilflirium climate sensitivity refem to the ultimate change in global mean temperature in response to a change in 
external forcii^. De^ite decade of research attempting to narrow imcertainties, etpiillbnum climate sensitivity 
estimates from climate models still span roughly 1.5 to 5 degrees Celsius for a doubling of atmospheric carbon dioxide 
concentratitm, precluding accurate projections of future climate. The spread arises laigely from differences in the 
feedback from low clou<^, for reasons not yet imderstood. Here we show that difference in the simulated strei^h of 
convective mixing between the lower and middle tropical troposphere explain about half of the variance in clinuite 
sensitivity etimatedby 43 climate models. The apparent mechanism is that such mixing dehydrate the low-cloud layer 
at a rate ffiat increase as the climate warms, and this rate of increase depends on the initial mixing strength, linking the 
mixing to cloud feedback. The mixing inferr^ from observations appeals to be sufficiently strong to imply a climate 
sensitivity of more than 3 degree for a doubling of carbon dioxide. This is significantly higher than the currently 
accepted lower bound of 1.5 degree, thereby constraining model projections towards relatively severe fiiture warming. 


Ever since numerical global climate models (GCMs) were first developed 
in the early 1970s, they have exhibited a wide range of equilibrium 
climate sensitmties (roughly 1 .5-4.5 “C warming per equivalent doub- 
ling of CO 2 concentration)' and consequently a broad range of future 
warming projections, with the uncertainty due mostly to the range of 
simulated net doud feedback^. This feedback strength varies from rov^y 
zero in the lowest-sensitivity models to about 1.2-1.4Wm“^K~' 
in the highest*. High clouds (above about 400 hPa or 8 km) contribute 
about 0.3-0.4W m '^K'"‘ to this predicted feedback because the tem- 
peratures at the tops of the clou^ do not increase much in warmer 
climates, which enhances their greenhouse effect. Mid-level cloud 
changes also make a modest positive-feedback contribution in most 
models’. 

Another positive feedback in most models comes from low cloud, 
occurring below about 750 hPa or 3 km, mostly over oceans in the 
planetary boundary layer below about 2 km. Low cloud is capable of 
particularly strong climate feedback because of its broad coverage and 
because its reflection of incoming sunlight is not offset by a commen- 
surate contribution to the greenhouse effect*. The change in low cloud 
varies greatly depending on the model, causing most of the overall 
spread in cloud feedbacks and climate sensitivities among GCMs’ ''. 
No compelling theory of low cloud amount has emerged. 

A number of competing mechanisms have, however, been su^ested 
that might account for changes in either direction. On the one hand, 
evaporation from the oceans increases at alK)ut 2%K~', which — all 
other things being equal— may increase cloud amount*. On the other 
hand, detailed simulations of non-precipitating cloudy marine bound- 
ary layers show that if the layer deepens in a warmer climate, more dry 
air can be drawn down towards the surface, desiccating the layer and 
reducing cloud amount® * 

The lower-tropospheric mixing mechanism 

We consider that a mechanism similar to this one, which has so far 
been considered only for a particular cloud regime, could apply more 
generaUy to shallow upward moisture transports, such as by cumulus 


congestus clouds or larger-scale shallow overturning found broadly 
over global ocean regions. Air lifted out of the boundary layer can 
continue ascending, rain out most of its water vapour, and then return 
to a relatively low altitude— or it can exit the updraught directly at the 
low altitude, retaining much more of its initial vapour content. The 
latter process reduces the “bulk precipitation efficiency^’ of convection 
allowing greater transport of moisture out of the boundary layer for a 
given precipitation rate. Sucha process can increase the relative humidity 
above thetoundary layer’ ' and dry the boimdary layer. Unlike the global 
hydrological cycle and the deep precipitation-forming circulations'^ 
however, it is not strongly constrained by atmospheric energetics". 

We present measures of this lower-tropospheric mixing and the 
amount of moisture it transports, and show that mixing varies sub- 
stantially among GCMs and that its moisture transport increases in 
warmer climates at a rate that appears to scale roughly with the initial 

lower-tropospheric mixing. 

Mixing- induced low cloud feedback 
The resulting increase in the low-levd drying caused by lower- tropospheric 
mixing produces a mixing-induced low cloud (MILC) feedback ofvari- 
able strength, which can explain why low-cloud feedback is typically 
positive* and why it is so inconsistent among models. 

In a GCM, vertical mixing in the lower troposphere occurs in two 
ways (Extended Data Fig. I ). First, small-scale mixing of heat and water 
vapour within a single grid-column of the model is implied by con- 
vective and other parametrizations. Lower- tropospheric mixing and 
associated moisture transport would depend on transport by shallow 
cumulus clouds, but also on the downdrafts, local compensating sub- 
sidence and evaporation of felling rain that are assumed to accompany 
deeper cumulus. Second, large-scale mixing across isentropes occurs 
via explicitly resolved circulations. Whether this contributes to lower- 
tropospheric mixing will again depend on mode! parametrizations, 
but in this case, on their ability to sustain the relatively shallow heating 
that must accompany a shallow (lower -tropospheric) circulation. We 
measure these two mixing phenomena independently, starting with 
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the smaii-scaie pari, and show that both phenomena pn^essively dry 
the boundary layer as climate warms. 

The small-scale component of mixing 
Lower-tropospheric mixing parametrized within a GCM grid ceil 
cannot be directly diagnosed from model output {although it contri- 
butes to the convective terms in the wster vapour but^et; see bdow). 
We assert, however, that an atmosphere's propensity to generate such 
mixing can be gauged by observing the thermal structure just above 
the boundary layer in ascending, raining regions. As diseased above, 
air there is either transported directly from the boundary layer with 
minimal precipitation via lower-tropospheric mixing, or indirectly by 
ascending in deeper, raining clouds and then descending. The air would 
arrive coo! and humid in tire former case, but w'armer and drier in the 
latter case owing to the extra condensation, allovring us to eiraluate 
which pathway dominates by observing mean-state air properties. 

To do this we use an index S, proportional to the differences AT^o-sso 
and Myoo-sso of temperature and relative humidity between 700 hPa 
and 850 hPa {5 taken as a linear combination; see Methods Summary) 
averaged within a broad ascending re^on which rou^ly coincides 
with the region of highest Indo-Pacific ocean temperatures (the Indo- 
Pacific Warm Pool; Pig. 1). Of the lull set of 48 models in this 
study, those with a less negative ATyoo-sso in this r^on consistently 
show a more ne^tive AJ^yoo-sso there (Fig. 2a), and the variations in 
each quantity are quite large. We interpret this as strong evidence that 
both quantities are dominated by variations, evidently large, in the 
amount of lower-tropospheric mixing in the ascent region, with higher 
S indicating stronger mixing. 

Small-scale lower-tropospheric mixing of moisture is part of the 
overall source of the vmter vapour that is associated with the para- 
metrized convection, Msmaii- This quantity is available from nine of 
the models (see Methods Summary). It always exhibits strong drying 



a Low sensitivity 


Figure 1 1 Muitimodel-mean local stratiUcation parameter s. The index S is 
tiiomca!! oiiwiinin the regions outlined in white. Muitimodel averages ofs are 
shown separately for iow-sensitivity (ECS < 3.0 "C) (a) and higji-semsitivity , 
(ECS > 3.5 “O (b) models, among coupled models with known ECS. TlKv^te 
dots inside the S-averaging region show the locations of radiosonde statfons 
used to help estimate .5 obseivationally. A few coastal regions that are off-scale 
appear white. 
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Figure 2 | Basis for the index 5 of smdl-scale lower-tropo^heric mixing 
and its r^tionship to the warming response, a, AT-;oo.f,so versus ARroa-ssen 
each averaged over a tropical region of mean ascent (see Fig. 1), from all 48 
coupled models. For reference, a saturated-adiabatic value of AT is shown by 
dotted line at -7.2 K, and a dry-adlabatle vtdue (not shown) would be about 
- 16 K. Error bars are 2<r ranges, b. Change in small-scale moisture source 
-^fsmaii below 850hPa in the tropics upon -1-4 K ocean warming, versus S 
computed from the control run, in eight atmosphere models and one CMIP3 
model. Symbol colour indicates mod^ing centre or centre where atmosphere 
model was originally developed and symbol shape indicates model gmeration. 




near the surface. Above about 850 hPa, it can either dry the atmo- 
sphere on averageor moisten it depending on tliemodel (Extended Data 
Fig. 2), reflecting the competition between drying from condensation 
and moistening from lower-tropospheric mixing and from evaporat- 
ing precipitation tailing from higher altitudes. 

Although Mjmau does not reflect lower-tropospheric mixing alone, 
we can test whether lower-tropospheric mixing (as diagnosed from S) 
affects how responds as climate warms. The available data 
confirm that, given a -h4K warming, convective drying of the plan- 
etary boundary layer inaeases by 4-17 W m"^ (6-30%), compared to 
a typical increase of 8% in global or tropical surfece evaporation. The 
drying inaeaseis highly correlated (r = -0.79) with S (Fig. 2b). Thus, 
convective dehydration of the planetary boundary layer outstrips the 
increase in surfece evaporation with warming, in all models except 
those with the lowest S. Higher-sensitivity models also have higher S 
(Rg. 1 ), su^esting that tliis process drives a positive feedback on climate. 

The large-scale component of mixing 

We next turn to the large-scale lower-tropospheric mixing, which we 
associate with shallow ascent or flows of air upward through the top of 
the boundary layer that diverge horizontally before reaching the 
upper troposphere. Although air ascending on large scales over warm 
tropical oceans typically passes tlirough nearly the whole troposphere, 
over cooler oceans its ascent often wanes witli altitude, showing that 
this type of mixing indeed occurs in the Eartls’s atmosphere (Fig. 3). 
The assodated mid-levd outflows are well documented for the central 
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and eastern Pacific and Atlantic Intertropical Convergence Zone and 
some monsoon circul3tions'^'’^ Although these are indeed the r^ons 
where sh^ow ascent is steadiest, and hence clearest in monthly-mean 
data (Fig. 3), in daily reanalysis data, shallow ascent is equally strong 
outside the tropics owing largely to contributions from extratrr^ical 
storms. We also note that aithou^ we focus here on r^ons of 
ascending air, that is because the ascending branches are where the 
circulations are easiest to measure; they must, however, descend else- 
where, exerting a net transport of water vapour that is upward and 
towards the convective regions. 

Figure 3 compares die observations with two example modds. Ndther 
model shows as much shallow ascent (red colour) as the observation- 
based estimates, but the Institut Pierre Simon I^place {IPSL)-CM5A 
model comes closer. Although convective treatment in the newer IPSL- 
CM5B model is more detail^ and produces better results in importent 
respects'^, here it is seen to produce strong deep ascent of air (white 
spots) where it is weaker and shaDower in observations (red zones), 
showing that improvement in some aspects of a simulation does not 
automaticaUy improve others. 

We quantify the large-scale lower-tropospheric mbdng more thor- 
oughly by calculating the ratio D of shallow to deep overturning (see 
Methods Summary) in a broad region encompassing most of the 
persistent shallow ascent (see Fig. 3). This index D varies by a factor 
of four across 43 GCMs (see below). Interestingly, however, D and S 
are uncorrelated (r = 0.01 ), confirming that the two scales of mixing 
are controlled by different aspects of model design. 

The effective source of moisture Mlt. t«rge due to this shallow over- 
turning (that is, large-scale, lower-tropospheric convection) and its 
change upon climate warming, can be directly calculated from model 
wind and humidity fields. We approximate MiTjarge using monthly- 
mean data from the ten available atmospheric models (see Methods 
Summary). M^Tjarge isolates only shaUow mixing, whereas Msmaii 


Figure 3 I The stnictoreof monthly-mean tropospherkascent reveals large- 
sc^e iower-tropospheric mixing in observations and models. Upward 
pressure velocity tu in one month (September) from the MERRA reanatysis 
(a), the IPSL-CM5A model (b) and the IPSL-CM5B model (c) with vahws at 
850 hPa .shown in red and those at 500 hPa diown in green plus bhie. Br^t 
red implies ascent that is weighted tosrard the lower troposphere with 


indudes the effects of all parameterized convection; yet despite this, 
the profiles Mt-rjarge (Fig. 4) resemble those of with strong 

drying in the boundary layer and weak moistening above. Not unex- 
pertedly, these effects are greater in the high-D models than in the 
low-D ones. 

Crucially, the low-ievel drying also increases faster upon +4K 
warming in the hi^-D models (by about 30%, or 1.5Wm“^K~’ 
vdwn Qcpressed as a latent heat flux) than in the low-P models (25%, 
or 0.9 Wm“^K~*). Thus, the response of M^jjarge grows with D as 
A^smaii grewwith S; the relationship for D is not as strong (r = 0.46 for 
land + ocean, r = 0.25 for ocean only), partly because the spread of D 
happens to be somewhat narrow among the available atmosphere 
models, but is still significant at 95% confidence. 

Climate sensitivity 

We now apply the indices S and D to the 43 GCMs for which an 
equilibrium climate sensitivity (ECS) is available. Each index inde- 
pendently explains about 25% of the variance in ECS (Fig. 5a, b). 

Because the ranges of D and S are similar (each 0.3-0.4), as are 
(approximately) those of their drying responses upon warming (see 
below), we form an overall lower-tropospheric mixing index (the 
LTMI) by simply adding the two: LTMI — S + D. This LTMI explains 
about 50% of the variance in total system feedback (r = 0.70) and ECS 
(r = 0.68) (F^ 5c). Thus, although our measure of lower-tropospheric 
mixing does not explain all of the variations among GCMs, it does 
explain a significant portion of the model spread. 

This explanatory power derives primarily from low cloud feed- 
backs. The correlation between LTMI and the +4 K change in short- 
wave cloud radiative effect in the atmosphere models, which spans a 
range of 1.8 W’ m "^K ‘ in the tropics, is 0.65 in the tropics and 0.57 
in subsidence regions (equivalent values estimated from a subset of 
the coupled models providing the needed output are 0.25 and 0.47 


mid-tropospheric divergence (see colour scale), white implies deep ascent, and 
dark colours imply descent In a, black lines outline the region in which the 
index D of laige-scale lower-tropospheric mixing is computed. The Pacific and 
Adantic Intertropical Convergence Zone regions are consistently red in the 
rean^yses and models, whereas isolated red patches in other areas tend to vary 
widi time. 
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Figure 4 j Estimated water vapour source AfLT.Urge due to large-scale lower- 
tropospheric mixing and its response to warming. See Methods for 
calculation details. Data are from ten atmosphere models, averaged from 30''’ S 
to 30" N over oceans, with the average of the four models having the largest D 
shown in magenta and the average of the four models with the smallest D 
shown in blue. Dashes show results in +4 K climate. Changes at +4 K are 
nearly identic^ vrfiether or not land areas are included. 

respectively). These correlations suggest that the predictive skill of 
LTMI arises from both subsidence and other regions; further work 
is needed to better assess this. Cloud amount reduces more in high- 
LTMI models both at low and mid-levels (Extended Data Fig. 3), 
although the greater net radiative impact of low cloud makes its effect 
dominant'*. Previously reported water vapour and lapse-rate feed- 
backs*’’ are, in contrast, not correlated with the LTMI. 

1$ the imputed lower -tropospheric mixing impact on low clouds 
strong enough to explain the approximately 1.5 W m“^ K ' * spread of 
cloud feedbacks seen in GCMs?* One recent study'” imposed increased 
surface latent heat fluxes in a large region typified by shallow clouds, 
finding an increase in cloud-related net cooling of about 1 W m“^ for a 
2-3 W m~^ increase in the surface flux, other things held fixed. An 
even larger sensitivity, nearly 1:1, has been reported in a different 
model for advective changes in moisture input"'. If a similar but opposite 
cloud response occurred for moisture removal by Jower-tropospheric 
mixing, then to explain the feedback spread, the boundary-layer drying 
responses would need to span a range across models of about 3 W m“^ 
per K of surfece warming. This roughly matches the contribution to the 
spread from Af,mai] alone (Fig. 2b). The additional drying response 
from Mlx, large about 0.6 W m " ^ K” * greater in the high-D models 
(mean D of 0.34) than in the low-D ones (mean 0.24), which, if rescaled 
by the full spread of D in the full GCM ensemble, implies a further 
source of spread in drying response of about 2 W m K" We con- 
clude that, even if not all low clouds are as sensitive as the ones exam- 
ined in the cited studies, the lower-tropospheric mixing response is 
strong enough to account for the cloud feedback spread and its typ- 
ically positive sign*. 

Why does moisture transport increase so strongly with warming? 
The magnitude of these increases, typically 5%-7% per K of surface 
warming, is roughly what would be expected if the drculations remained 
similar against a Clausius-Clapeyron increase in moisture gradients^’, 
as indeed it does, at least for the large-scale part^' (Extended Data Fig. 4). 
Further study is needed to understand why this is so. and to examine in 
greater detail how clouds respond to changing moisture transports; 
changes in low cloud amount may for example help the atmosphere 
restore imbalances in boundary layer moist enthalpy such as those caused 
by lower-tropospheric mixing'*. Because LTMI ignores any information 
on clouds, it is likely that additional measures of cloud characteristics” 
could explain some of the variations in low-cloud feedback not yet 
explained here. 




D 



Figure 5 [ Relation cMTlower-tropospheric mixing indices to ECS. ECS versus 
S (a). D (b) and LTMI = S + D (c) from the 43 coupled models widi known 
ECS. Linear correlation coefficients r are given in eaA panel (r = 0.70 in c is the 
correlation to the total system feedback), Error ban shown near panel axes 
indicate 2<r ranges of the direct radiosonde estimate (a) and the S value from 
radiosondes added to the D value from each of the two reanalyses (c), ERAi and 
MERRA are the two monthly reanalysis produrts. 

We end fay considering observational estimates of S and D (see 
Fig. 5). These show an S near the middle of the GCM range, but a 
D close to the top end, as hinted already by Fig. 3. D may not be well 
constrained because to must be inferred from observational reana- 
lyses, although available horizontal wind observations support the 
existence of strong mid-level outflows'*, and the result is consistent 
across both reanalyses examined. The reanalysis estimates of S are less 
consistent but this quantity can be fairly well constrained by radio- 
sonde observations. 

Taking the available observations at face value implies a most likely 
climate sensitivity of about 4 °C, vrith a lower limit of about 3 ‘"C. 
Indeed, all 15 of the GCMs with ECS below 3.0 '’C have an LTMI 
below the bottom of the observational range. Further work may be 
needed to better constrain these indices, and to test whether their 
relationship to ECS is robust to design factors common to all models. 
For example, this should be tested in global cloud-resolving models. 
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The possibUity can never be ruled out that feedbacks could east in 
nature that are missing from all models, which would diange the 
climate sensitivity from that suggested by our result. Nonetheless, 
on the basis of the available data, the new understanding presented 
here pushes the likely long-term global warming tovrards the upper 
end of model ranges. 

Discussion 

Although a few previous studies have already noted that higher-soisitivity 
models simulate certain cloud- relevant phenomena better^ ours is 
the first to demonstrate a causal physical mechanism, or to show 
consistent predictive skill across so many models, or to point to pro- 
cesses connecting low-cloud regions to the deep tropics. The MILC 
mechanism is surprisingly straightforward. Lower- tropospheric mixing 
dries the boundary layer, and the drying rate increases by 5-7% K“‘ in 
warmer climates owing to stronger vertical water vapour gradients. 
The moisture source from surface €\^poration increases at only about 
2%K‘"*. Thus as climate warms, any drying by lower-tropospheric 
mixing becomes larger relative to the rest of the hydrological cycle, 
tending to dry the boundary layer. How important this is depends on 
how important the diagnosed lower-tropospheric mixing was in the 
base state of the atmosphere. Lower-tropospheric mixing is unrealist- 
ically weak in models that have low climate sensitivity. 

Climate-sensitivity-related differences in lower-tropospheric mut- 
ing, both at small (Fig, 1 ) and large scales (Fig. 3), are most detectable 
in regions of tropical deep or mixed- level convection and mean upward 
motion. This does not mean, however, that the greater low-level drying 
in a warmer climate or the spread of drying among models will be 
limited to these regions. 

Large-scale lower-tropospheric mixing carries water vapour not only 
upward but also horizontally away from subsidence re^ns; because both 
directions of transport intensify in a warmer atmosphere^, subsidence 
regions should bear the brunt of the overaU boundary-layer drying. 
Moreover, shallow ascent is equally strong (though more transient) in 
mid-latitude storm tracks and in the tropics, suggesting that MILC 
feedback may be just as important outside the tropics as within them. 

As for smaU-scale lower-tropospheric mixing, even though there are 
reasons to measure it in ascending regions (see Methods), its impact 
upon wanning is much more widespread and differs significantly among 
models in subsiding regions (Extended Data Fig. 5). We hypothesise 
that this is because models with more small-scale lower -tropospheric 
mixing in ascending regions also have more in descending regions, 
although we cannot confirm this directly. Overall, the behaviour is con- 
sistent with published results showing that subsiding regions contribute 
strongly to the spread of cloud feedbacks in models, with storm tracks 
and tropical convective regions also playing a part“'“^^ 

Lower-tropospheric mixing behaviour appears to result from a 
competition between shallow and deep convection in situations where 
either could occur. Such situations persist in many tropical regions, 
notably the Intertropical Convergence Zone. Understanding and 
properly representing this competition in climate models is undoubt- 
edly necessary for more accurate ftiture climate projections. 

Although tested here on models used over the past decade or so, we 
presume that this mechanism has been a leading source of spread in 
sensitivity since the dawn of climate modelling. Finally to identify an 
atmospheric process that drives variations in climate sensitivity offers an 
unprecedented opportunity to focus research and model development 
in ways that should lead to more reliable climate change assessments. 

METHODS SUMMARY 

Data for computing S and D come from control runs of 48 models; 18 from the 
Coupled Mode! Tntercomparison Project version 3 (CMIP3)“ and 30 fit>m 
CMIP5 (ref. 29) (see Extended Data Tables 1 and 2). ECS was reported for all 
but one CMiP3 mode! by the Inteigovernmentai Pane! on Climate Change". For 
CMIP5 we employ effective climate sensitivities calculated from abrupt 4 X CO2 
experiments, available for 26 models, foUowinga standard regression procedure’^”. 


Data for and A^lt, la^e come from ten CM1P5 atmosphere models providing 

‘amip’ (^jecified ocean surface temperature) control and +4 K ocean warming 
runs, of these models provided 34^,2!!; we also included data from the Parallel 

aimate Model (CMIP3), 

C^Aservationai estimates come from radiosondes and two monthly reanalysis 
products (ERAi and MERRA). Reanalyses are produced from a model con- 
strained to the fullest extent possible by a variety of observations^^'”. 

We calculate 5 wlhin a region where convective effects are a leading term in 
thennodynamic budgets, defined by the upper quartile of the annual-mean mid- 
tropospherk ascent rate where it is upward. -0)500 the pressure velocity). We 
d^e Ss(AR7oo-8sofl00'^ “ Ar7oo-g5o/9K)/2, which normalizes AR700-SS0 to 
100% humidity. AFtoo-sso to the approximately 9-K range between dry and 
Curated adiabatic values, and averages these two pieces of information with 
equal weight to reduce noise from other factors. 

Tocakulate Afx.x.u,.gc we compute cUj (the average of a at 850 hPa and 700 hPa) 
and 0*2 (the average ofo) at 600 hPa, 500hPaand400hPa). d = CO 2 - co, measures 
the local horizontal outflow in the lower troposphere above the boundary layer. 
Moisture is transported upward and outward wherever A>Q and Wi < 0. We 
restrict measurem^t to tropical ocean regions from 160'^ W to 30' E (see Fig. 3). 
The moisture $up;^ied to the environment is estimated as M[,T,i,rge= ~{qdoil 
<^H{d)ff(-tu,)), where p is the pressure, q is the specific humidity, (...) indicates 
the mean over the restricted region, and H is the step function. Finally, 
Das<AH(zl)H(-a.,)>/(-m2H{-m,)). 

Online Content Any additional Methods, Extended Data display items and Source 
Data are availabte in the online version of the paper; references unique to these 
sections appear only in the online paper. 
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METHODS 

Data for computing S and D come from 48 models: 18 from theCMIPS (Coup}«l 
Model Intercomparison Project version 3)^®. the first two years of each "picntri” 
run, and 30 models from the CMIP5 (ref. 29), the first two years of each “lpctC02” 
run. Two years of data is sufficient to specifySandDto within 0.02 or better of their 
long-term values. CMIP3 data were obtained from the Australian National 
Computational Infrastructure node, and CMIP5 data including the ‘amip’ and 
‘amip+4K’ runs were obtained on 14 September 2012 and 22 October 2012 from 
the IPSL Ciclad repository. ECS values for CMIP3 wrc reported for all bat one 
model by the Intergovernmental Panel on Climate Chai^e^*. For CMIP5 vre cmjAty 
effective climate sensitivities calculated from abrupt 4 X COj experiments, avail- 
able for 26 of the 30 CMIP5 models, following a standard regressiMt procedure^'. 

Data for Ms^a and come from ten CMIP5 atmospl^re models pro- 

viding ‘amip‘ (specified ocean surface temperature) control and +4K ocean 
warming experiments. A key advantage of this experiment setup is th« inter- 
annual ocean variability is the same in the control and warming runs, and changes 
in the sea surface temperature pattern— which could complicate interpretation, 
especially for circulation changes— are avoided. Data are from 1989-98, except 
for 1PSL-CM5A, in which some of these years were corrupted and alternative 
years were used. Results from individual years were similar to those for the ten- 
year averages. Eight of these models provided we also included data from 
the PCM CMIP3 1%'per-year-to-quadrupling experiment, with changes rescaled 
to the +4 Kequrvalent (actual change 3.3 K). PCM data come from ten years 

near the beginning and ten years near the end of the 1%-per-year-lo-quadrupling 
experiment, obtained from the National Center for Atmospheric Research node of 
the Earth System Grid. 

The shortwave cloud radiative effect is obtained by differencing the all-sky and 
clear -sky top-of-atmosphere shortwave fluxes for each model ran. To calculate 
cloud feedback we first composite the sensitivity of the shortwave cloud radiative 
effect to sea surface temperature in dynamical regimes defined by vertical- mean 
vertical velocity, and frien we compute the sum (weighted by the probability 
distribution function of ca) over regimes (or only subsidence regimes defined 
by CO > O)', For coupled models, the warming-induced change is obtained from 
abrupt COj-quadrupling experiments, after removing the instantaneous change 
associated with rapid adjustment to higher COj estimated from the first 12 months 
after quadrupling. Only one realization is used per model. For atmosphere-only 
models It is simply the difference between the -)-4 K and the control simulations. 

Observational estimates come from radiosondes and from two monthly reana- 
lysis products (ERAi and MERRA), years 2009-10. The reanalyses are produced 
from a model constrained to the full extent possible by a variety of observations’’”. 
MERRA reanalysis data from 1 September 2009 were used to compare D inside and 
outside the tropics, but monthly data were used otherwise. Radiosonde data were 
obtained from the Integrated Global Radiosonde Archive and subjected to simple 
quality-control checks for outliers. The ten stations sited in the relevant region and 
meeting the criteria described by a previous study’* were used, and the mean taken 
over the 2 years. The radiosonde network sampling bias, as determined from 
station-sampled reanalysis output, was relatively small compared to the overall 
reanalysis biases. 


We calculates in ascending regions, where convective effects are a leading term 
in thermodynamic budgets; in subsidence regions humidity is sensitive to irrel- 
e\^t non-locai factors and even to numerical resolution”, perhaps explaining 
why it is less informative for our purposes. The calculation region is defined by the 
upper quaitUe of the annual-mean mid-tropospheric ascent rate in ascending 
legtons, — (osoo (where ct> is the pressure velocity). We define S = (ARyno-sso/ 
100 %- Ar7oo-8so/9K)/2, which normalizes ARyoo-sso to 100% humidity and 
ATmmso to the approximately 9 K range betw'een the dry and saturated adiabatic 
^^ues, and then averages these two pieces of information with equal weight. Such 
avoaging ^ould reduce the noise from other factors that influence one quantity 
ortheother. Varying the weightingof the two terms does not strongly affect results. 

To c^culate M^T.^rgc- fitst compute ©i (the average co at 850 hPa and 
70GhPa)anda>2(the average wat 600 hPa, SOOhPa and 400hPa). The difference 
J = — a»i then measures the local horizontal outflow in the lower troposphere 

above the boundary layer. Moisture is transported upward and outward at this 
level wherever J>0 and £»i < 0. We restrict measurement to tropica! ocean 
r^ions from leo’ W to 30" E (see Fig, 3). TTie moisture supplied to the envir- 
onment is then estimated as Mi.T,brge = -(qdci}/dpH(J)H{-(Oi)), where q is the 
spoufic humidity, (...) indicates the mean over the restricted calculation region, 
and H is the step function. The index D is computed as D = 

(-C1>2H(-«W2)>- 

Values of D and S are similar over ten years of data or one year, and are similar 
whether individual months or long-term means for each month of the year are 
used. These indices capture over 25% of the ECS variance even if computed from 
only a single month of data from each model. Thus, long records are unnecessary 
for deducing the strength of lower-tropospheric mixing. 

The reason for restricting calculation of D to the cooler tropica] longitudes is 
that a few climate models erroneously place much of the shal!o^v ascent over 
warm oceans, where it does not seem to contribute as much to low-cloud feed- 
back. In observations, and in most models, the restriction has little effect because 
most of the shallow ascent persistent enough to appear in monthly-mean data is 
already located in the specified region. We speculate that the location of the ascent 
matters because the associated shallow descent is more relevant if it occurs over, 
or upstream of. regions of radiatively important low cloud. 

Both lower-tropospheric mixing indices reUin statistically significant correla- 
tions with ECS for all alterations to their definitions that we tried. Specifically, the 
correlation of S with ECS (r5.Ecs) is similar with cosqo percentiles of 0.25 or 0.5, 
but drops with looser thresholds, which begin to pick up parts of the resolved 
lower-tropospheric mixing region. Tighter thresholds reduce the spread in S 
between models, reducing rs-Ks- TTte correlation rD..Ecs Is somewhat weaker 
(as low as 0.3) if the longitudinal restriction for D is removed, or if other defini- 
tions of ei)i and ai^ are used. 

34. Sherwood, S. C., Meyer, M. L., Allen, R. J. & Titchner, H. A. Robust tropospheric 
warming revealed by iteratively homogenized radiosonde data. J. Clim. 21 , 
533&-5352(2008)- 

35, Sherwood. S. C, Roca, R., Weekwerth. T, M. & Andronova, N, G, 

Tropospheric water vapor, convection and climate, Rev. Geophys. 48, RG2001 
(20IQ). 


©2014 Macmillan Publishers Limited. AH rights reserved 



371 




Deep circulation + hydrological cycle 


Lower-tropospheric mixing (large scale) 


Exlended Data Figure 


I ; liiustration of atmospheric overtunimg 


circulations. Deep overturning strongly coupled to the hydrolt^cai ct’de and 


atinospl'teric energy budget is shown by solid lines; lower-tropospheric mixing 


is .shown by dasited lines, '{'.he .Mt.LC feedback results from the mcre^ing 


relative rc^ of iower-tropospheric mixi.ng in e.\port!,ng humidity from Cite 
boundary layer as the ciimate warms, dius depleting die layer of water vapour 
needed to sustaut low cloud cover. 
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Convective moisture source {g kg ’day ') 

Extended Data Figure 2 { Small-scale moisture source Afsmaii- Vertical 
proiile averaged over a!! tropical oceans, for two selected climate models (see 
legend) with very different warming responses, in present-day (solid) and -1-4 K 
(dashed) climates. 
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ARTICLE i 



+4K change in cloud fraction (%) 

Extended Data Figure 3 j Response of cloud fraction to warming. Profile of 
average change in model cloud fractional cover at +4 K in the four atmosphere 
models with largest (magenta) and smallest (blue) estimated -t- 4 K increases in 
planetary-boundaiy-layer drying, averaged from 30" S to 30'“ N (dashed) or 
60° S to 60° N (solid). The drj’ing estimate is obtained by addmg the explicitly 
computed change in Afu; large to the change in estimated from S via the 
relationship shown in Fig. 2a. The typical mean cloud fraction below 850 hPa is 
about 10% to 20%, and the changes shown are absolute changes in this fraction, 
so are of the order of 10% of the initial cloud cover. 
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ARTICLE 



Extended Data Figure 4 { Response of laige-scsde lower-tropospheric 
mixing to wanning. Profiles of mean vertical velocity in regions of shallow 
ascent, in control and 4-4 K climates. The similarity of dashed and solid lm« 
indicates that mass overturning associated with these r^ons is roughly the 
same in the warmer simulations, on average. 
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HadGEM2-A 


Extended Data Figure 5 | Response of small-scaie, iow-levei drying to 
warming. Change in convective moisture source below 850 hPa upon a 

+4 K warming in eight atmospiiere models and one CMIP3 coupled n«^el; 
units are W m“^, with negative values indicating stron^r drying near the 


surface. Zero contours ate shown in white (a few off-scale re^ons also appear 
white). The models used for calculating are the eight shown here plus two 
for which data were unavailable: CNRM-CM5 and FGOALS-g2. 
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Extended Data Table 1 1 List of CMIPS coupled models used 


Model 

Centre 

Forcing {Wm~®) 

Iota! feedback 

ECS (K) 

ACCESS1-0 

ACCESS 

3.01 

-0.79 

3.79 

ACCESS1-3 

ACCESS 

2.98 

-0.86 

3.45 

BCC-GSM1-1 

BCC 

3.35 

-1.16 

2.88 

BNU'ESM 

GCESS/BNU 

3.78 

-0.92 

4.11 

CanESM2 

CCC 

3.85 

-1.05 

3.68 

CCSM4 

NCAR 

3.70 

-1.27 

2.92 

CESM1-BGC 

NCAR 



- 

CESM1-CAM5 

NCAR 

- 

- 

- 

CMCC-CM 

CMCC 

- 

- 

- 

CNRM-CM5 

CNRM 

3.71 

-1.14 

3.25 

CSIRaMk3-6-0 

CSIRQ/QCCCE 

2.63 

-0.66 

3.99 

FGOALS-g2 

LASG/IAP 

2.89 

-0.84 

3.45 

FGQALS-S2 

LASG/IAP 

3.84 

-0.92 

4.16 

QFDt'CMS 

GFDL 

3.00 

-0.76 

3.96 

GFDL>ESM2G 

GFDL 

3.11 

-1.31 

2.38 

GFDL-ESM2M 

GFDL 

3.41 

-1.41 

2.41 

Q1SS-E2-H 

QtSS 

3.83 

-1.66 

2.30 

GISS-E2<R 

GISS 

3.77 

-1.79 

2.11 

HadGEM2'ES 

MOHC 

2.95 

■0.65 

4.55 

tNMCM4 

INM 

2.98 

-1.44 

2.07 

IPSL-CM5A-LR 

tPSL 

3.12 

-0.76 

4.10 

IPSL-CM5B-LR 

tPSL 

2.66 

-1.03 

2.59 

M1ROC6 

MIROC 

4.16 

-1,54 

2.71 

MIROC-ESM 

MIROC 

4.27 

■0.92 

4.65 

MPI-ESM-LR 

MPI 

4.15 

-1.15 

3.60 

MPI-ESM-MR 

MPI 

4.11 

-1.20 

3.44 

MPl-ESM-P 

MP! 

4.35 

-1.27 

3.42 

MRI-CGCM3 

MRI 

3.26 

-1.26 

2.59 

NorESMI-ME 

NCC 

- 

- 

- 

NorESMI-M 

NCC 

3.21 

-1.13 

2.83 


Centre ats'onynis used to Identify therri in scatter plolsare also shown. The defiTOd forcing, total fee<ttKKk. and equilibrium ctimatB sensitivities are given lor models with abrupt 4 xCOz simulations. 
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Extended Data Table 2 | List of CMIP3 coupled models used 


Model 

Cen&e 

ECS (K) 

CCCMA-CGCM3 1 

CCC 

3.4 

CGCMA-CGCM3 1 T63 

CCC 

3.4 

GFDL-CM2-0 

GFDL 

2.9 

GFDL-CM2-i 

GFDL 

3.4 

GISS-MODEL-E-H 

GiSS 

2.7 

GISS-MODEL-E-R 

GISS 

2.7 

IAP-FQOAtS1-0-G 

lAP 

2.3 

INGV-ECHAM4 

INGV 

- 

INMCM3-0 

INM 

2.1 

IPSt-CM4 

IPSL 

4.4 

MIROC3-2-NtRES 

MIROC 

4.3 

MIROC3-2-MEDRES 

MIROC 

4.0 

MPI-ECHAM5 

MPt 

3.4 

MRFCGCM2-3-2A 

MRl 

3.2 

NCAR'CCSM3-0 

NCAR 

2.7 

NCAR-PCM1 

NCAR 

2.1 

UKMOHadCMS 

MOHC 

3.3 

UKMO-HadGEMI 

MOHC 

4.4 


C«ntrs acronyms ussd to tdenttfytftom In scatter plots ar« also shown, as arefeedback values given by 
ret. 28. 
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POLITICOPro 

Challenge to EPA power plant rule surprised administration 

By ERICA MARTINSON (/REPORTERS/?ID=193) i 1/9/14 3.57 PM EST 

EPA and the White House were caught off guard when House RepuWicans turned to a 2005 energy law to try to undercut 3 contro\’ersial climate 
regulation, according to newly released documents. 

House Republicans pulled off a November surprise for EPA and the admini^ration when they whipped out a pro\ision of the 2005 Energy Policy 
Act (http:// 1. usa.gov/ifMVMmr) that they say challenges the legaliW of the EPA’s propasa! to require new coal-fired power plants capture at least 
30 percent of their carbon emissions. 

The issue didn’t come up during interagency review of tte rule at the White House Office of Management and Budget, and the Republicans’ moves 
sent the EPA staff scrambling to figure out a legal response, accorduig to emails released by the administration this week in the proposed rule’s 
docket. 

On Nov. 15, Energy and Commerce Committee Chairman Fred Upton (R-Mich.) and Reps, .loe Barton (R-Texas), Ed Whitfield (R-Ky.) and Steve 
Scalise (R-La.) wrote a letter to EPA (http://i.usa.gov/IaBiry') asking the agenQ' to withdraw its propewed power plant emissions rule, saying the 
Ihi ee carbon capture projects EPA cited as evidence of the technology’s viabilify were out of bounds. 

The 2005 law says that no technology or lerel of emission reduction made a facility that received assistance under the law can be considered to 
be "adequately demonstrated" under section 7411 of the Clean Air. ^ (http://bit.ly/15mGcfV), which governs new source standards, they argue. 
The three projects EPA had cited all received funding from the Energy Dqiartmenl’s Clean Coal Power Initiative. 

An OMB official sought out EPA input on the Issue on Nov. 19, after the news broke, according to the emails, 

“Can w’e discuss this at your earliest convenience?" polity' analj'st Nathan Frey asked three EPA officials in one email (https:/ /www.politicopro.com 
/f/?f»22927&inb), 

EPA, meanwhile, was scrambling to figure out a resporuse. 

'The letter just got down to my desk today, so we are still working through the issues with (the office of general counsel] /management and will 
follow up with you once we have a more complete assessment. However, our initial aiwessment is that we can address the concern, s that have been 
raised, but we’re ju.st working through the best ww to do that,” Robert Wayland, a strategy leader in the air office responded. 

"As soon as we have some resolution internally, we’ll be glad to haveadiscussion with you and others,” he told Frey. 

Frey quickly responded, Thanks Bob. I look forward to the discu,<Kion as soon as folks there are able," and he offered to "chat if easier." 

That was the end of publicly available d!scu.ssionon the is.sue, with no further written correspondence evident, although they may have followed up 
via phone. Frey also noted in the November email that "lots of folks arc confu,sed as to why" the rule had not yet been published in the Federal 
Register, 

But EPA hasn't offered any real answer yet. 

At the time. EPA spokeswoman Alisha Johnson said the agency would review the letter and respond, although no answer ha.s emerged yet. 

“We still have yet to receive a response to our letter questioning the legalitj-. but EPA appears to be moving full speed ahead with this proposed nile 
despite the concerns we raised that it is in clear violation of the Energy Policy Act of 2005." Whitfield, the chairman of the Energy and Power 
Subcommittee, said late Wednesday. 

“We will continue our vigorous overaight of this rulemaking, which has been fraught with irregularities, and we continue to believe that EPA Ls 
acting far beyond the scope of its legal authority at the detriment of the American public, " he added. 

EPA spokesman David Bloomgren said Tiiursday that the agency is still working on its response, and that no new language regarding the 2005 
energy act wa.s added in the rule that was published in the Federal Roister (http://i.usa.gov/i!NMkAS) on Wednesday. 

Whether EPA’s proposal showed that carbon capture is technologically and economically viable was a key part of interagency review at OMB, other 
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documents in the docket show. Obama adimnistration officials outside of EPA repeatedly asked EPA to back its assertion that carbon capture and 
sequestration is “adequately demonstrated" — with\’aryingd^reesofsupport for the rule — during interagency review of the draft rule in August, 
the documents show. 

EPA, in response, told administration officials that h would work to make atre the proposed rule that was released Sept. 20 would show that CCS is 
ready for prime time — and not just based on literature reviews and several unfinished projects. The agency also said it felt the rule should offer 
incenti^ e for new research into CCS, and not rcvsult in figure research being moved to the sidelines. 

Greens have offered some defense of EPA’.s approach. 

“The 2005 Energy Act says that EPA cannot determine thatatedinologv' or emission rate is adequately demonstrated for [Clean Air Act] purposes 
‘solely’ because of use of the technology at one or moreprojects that hav« received some government funding," NRDC’s Director of Climate 
Programs Da\’id Hawkins said in a November email. 

EPA’s decision was not just based on those projects that received government funding, but also on long-term experience with capturing, 
transporting and injecting carbon dioxide underground and numerous EiKrgy Department .studies, he said. 
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FISCAL YEAR 2014 REPORT TO CONGRESS ON 
FEDERAL CLIMATE CHANGE EXPENDITURES 

1. Introduction 


“ We can 't have an energy strategy for the last century that traps us in the past. We 
need an energy sPategy for the future - an all-of-the-above strategy for the 21st 
century that develops every .source of American-made energy. " 

, — President Barack Obama, March 1 5, 201 2 ; 

J ; I 

" We will continue to lead by the power of our example, because that '.s what the United I 
■ States of .America has always done. / am convinced this is the fight America can. and ( 

, , wdl, lead in the 21st century. And I'm convinced this is a fight that .America must ! ^ 

! lead. But it will require all of us to do our part. We 'll need .scientists io design new 
I fuels, and ice 'll need farmers to grow new fuels. We ’ll need engineers to devise new 
I technologies, and we 'U need businesses to make and sell tho.se technologies. We ’ll \ 
need workers to operate a.Hsembly lines that bum with high-tech, zero-carbon 1 

components, but we 'll also need builders to hammer into place the foundations for a \ 

j new clean energy era, ” i 

i ' 

ji — President Barack Obama, June 25, 2013 


The following is an accounting of Federal funding for climate change programs and activities, both 
domestic and international, included in the fiscal year (FY) 2014 President’s Budget. This report is 
provided in response to Title IV, Division E, Section 425, of P.L. 1 12-74, the Consolidated 
Appropriations Act of 2012 continued under P.L. 1 13-6, Consolidated and Further Continuing 
Appropriations Act, 2013: 

Nol later than 120 Jays after the date tm which the President's fiscal year 2013 budget request is 
submitted to Congress, the President shall submit a comprehensive report to the Committee on 
Appropriations of the House of Representatives and the Committee on Appropmialions of the Senate 
describing in detail all Federal agency funding, domestic and imernational.for climate change 
programs, projects and activities in fiscal year 2011, including an accounting of funding by agency 
with each agency identifying climate change programs, projects and activities and associated costs 
by line item as presented in the President 's Budget Appendix, and including citations and linkages 
where practicable to each strategic plan that is drivingfunding within each climate change program, 
project and activity listed in the report. 


1 




386 


1.1 Background 


The U.S. Government’s portfolio of climate change programs and cross-cutting initiatives focuses on 
advancing our understanding of climate change and its impact on our communities; advancing the 
development and introduction of energy-efficient, renewable, and other low- or non-emitting 
technologies; improving standards for measuring and registering emissions reductions and supporting 
preparedness and resilience to climate change impacts. Many elements of the Administration’s 
climate change portfolio are designed to provide incentives for greenhouse gas (GHG) emissions 
reductions domestically to support community-based preparedness and resilience efforts, to ensure that 
Federal operations and facilities continue to protect and serve citizens in a changing climate, and to 
promote international initiatives focused on concrete actions toward reducing greenhouse gas emission 
and enhance climate preparedness globally. The Obama Administration has set a U.S. GHG emissions 
reduction target in the range of 1 7 percent below 2005 levels by 2020 and approximately 83 percent 
below 2005 levels by 2050, 

Climate and Global Change Research and Education. Through the U.S. Global Change Research 
Program (USGCRP), U.S. scientists are conducting world-class research on climate and global 
change. The USGCRP coordinates scientific research across 13 Federal departments and agencies with 
the mission of “build[ing] a knowledge base that informs human responses to climate and global 
change through coordinated and integrated Federal programs of research, education, communication, 
and decision support.”’ 

Reducing Emissions through Clean Energy Investments and Standards . The Administration is 
pursuing a wide range of initiatives that reduce greenhouse gas emissions through clean energy 
technologies and policies. The Administration has made the largest clean energy investment in 
American history and these investments have allowed the U.S. to double America’s renewable power 
generation since 2008. 

International Leadership. Under President Obama’s leadership, the United States has engaged the 
international community to promote sustainable economic growth and to meet the climate change 
challenge through a number of important venues including: international climate negotiations in 
Copenhagen (2009), Cancun (2010), and Durban (201 1); the Major Economies Forum, the Clean 
Energy Ministerial, the Climate and Clean Air Coalition, and the Asia-Pacific Economic Cooperation 
(APEC) Summit. 

Climate Change Adaptation . At the request of President Obama, an interagency Climate Change 
Adaptation Task Force has crafted recommendations for how Federal agency policies and programs 
can better prepare the United States to address the risks associated with a changing climate. Federal 
agencies have released their first-ever climate change adaptation plans to help ensure smart decisions 
that protect our investments and safeguard the health and security of our communities, economies, 
natural resources, and infrastructure from the impacts of severe weather, rising sea levels, and other 
changing climate conditions. The Task Force has also helped develop the National Fish Wildlife and 
Plants Climate Adaptation Strategy to guide ecosystem adaptation and resiliency efforts. ^ 


‘ hup://wvv\v. giobalchange.gov/about 
^ www.wildiifeadaptationstrategy.gov 
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The budget information presented in this report reflects the Administration’s commitment to address 
climate change while preserving a strong American economy. The President’s 2014 Budget proposes 
over $2 1 .4 billion for climate change activities. This amount is $ 1 .2 billion, or 5 percent, lower than 
the 2013 enacted level for climate change programs, activities, and related tax policies. 


1.2 Report Outline 


The President’s 2014 Budget supports a wide range of climate change-related research, development, 
and deployment programs, voluntary partnerships, and international aid efforts. This report presents 
the expenditures associated with this portfolio of activities in five main categories - science, 
technology, international assistance, tax provisions, and adaptation efforts associated with natural 
resource adaptation - as described below: 

• Climate Change Science . This category encompasses the U.S. Global Change Research 
Program (USGCRP). 

• Clean Energy Technology . Clean Energy Technology incorporates a variety of technology 
research, development, and deployment activities - including voluntary partnerships and grant 
programs - that support reductions in greenhouse gas emissions and reliance on fossil fuels. This 
category comprises work on clean energy systems and sources such as geothermal, solar, wind, 
biomass, nuclear, and emerging sources such as water power. It also includes programs or 
technologies or practices that help improve energy efficiency or reduce energy consumption, such 
as building efficiency, more effective transmission or distribution of electricity, and vehicle 
technologies that improve engine efficiency or fuel economy. 

• International Assistance . This category describes elements of a "whole of government” 
approach to mobilize a wide range of resources and make use of bilateral and multilateral 
assistance tools. The core budget includes resources for a coordinated set of programs designed 
to ensure an effective balance across the three pillars of the global climate effort: Adaptation, 
Clean Energy, and Sustainable Landscapes. 

• Energy Tax Provisions . This category includes tax incentives for investments in certain energy 
technologies, and energy payments that can be used in lieu of certain tax credits. These incentives 
promote deployment of energy efficient or alternative energy technologies, which may help 
reduce greenhouse gas emissions. 

• Climate Change Adaptation. Preparedness, and Resilience. There are numerous efforts across 
the Federal Government for preparing and building resilience to (he impacts of climate change on 
various critical sectors, institutions, and agency mission responsibilities. This concept is also 
known as “adaptation.” Led by the Interagency Climate Change Adaptation Task Force, and 
using risk management principles, agencies are working to ensure they can continue to perform 
their missions in the face of climate change. Successful preparedness efforts often involve 
integrating climate change considerations into existing agency programs, projects, and activities 
rather than establishing separate and distinct programs. This creates a challenge when attempting 
to fully account for ail adaptation resources. While the Administration continues to develop 
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inethodoiogies to account for a broader suite of adaptation programs across all critical sectors, an 
interim category, described further in section 6, summarizes certain activities at the Department of 
the Interior designed to promote preparedness and resilience. The activities at the Department of 
the Interior reflect interagency efforts to address key adaptation challenges that cut across the 
jurisdictions and missions of individual Federal agencies, and affect fresh water, oceans and 
coasts, and fish, wildlife and plants. 

The following sections provide further detail in each of these five areas. 
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Table 1 

Summary of Federal Climate Change Expenditures 

(budget authority in millions of dollars) 


Sumiiian of C'liinuii* 

n 2i»i2 

1 nacIcO Hmlgrt 
Authoiity 

l\ 2VJJ 
Fnicted Kttdgci 
Aaihoniv 

I'V 201J 

1 nrreui Riuijri 
Viilhwntv® 

2014 

rr<>{>os»{ budgrt 
Authority 


US Global Change Research 
Program (USGCRP) 

2,506 

2,509 

2,463 

2,658 

4-149 

Clean Energy Technologies 

6,121 

6,088 

5,783 

7,933 

- 1 - 1,845 

Internationai Assistance^’’ 

958 

851 

797 

893 

+42 

Natural Resources Adaptation 

88 

95 

95 

110 

+15 

Energy Tax Provisions That May 
Reduce Greenhouse Gases 

5,052 

4,999 

4,999 

5,129 

+130 

Energy Payments in Lien of Tax 
Provisions 

5,080 

8,080 

8,080 

4,710 

- 3,370 

A dj usiments for programs included in 
multiple categories 

-24 

-24 

-22 

-23 

... 



22 W8 


: • -3? 
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Footnotes: 

' Budget Authority provided In millions of dollars and arc current as of June 21. 2013. Discrepancies with other published documents 
may result from rounding and improved estimates. 

^ International Assistance includes congressionally appropriated assistance by core agencies (i.e. Department of State, Department of 
Treasury, US Agency for International Development) as well as complementary agencies (e.g., Environmental Protection Agency), 
but does not include indirect climate assistance nor development finance and export credit agencies. 

^Tax incentives related to climate change included in this report were projected at about S23.5 billion over five years (2014-2018). 
These estimates do not reflect the extension of several temporary tax provisions by the American Taxpayer Relief Act of 2012. 

■* Tax expenditures are estimates of the revenue losses due to a tax preference. While not exactly equivalent to budget authority, tax 
expenditure estimates are included for completeness. 

^ Fimts can take an energy payment in lieu of certain tax credits. The payments are considered outlays and are direct substitutes for 
the energy lax provisions. E:stimates have been included in all columns for completeness. 

* Energy payments in lieu of tax credits included In this report are currently projected at $9.1 billion over five years (2014-2018). 
^The International Assistance total contains funds that are also counted in the USGCRP and Clean Energy Technology totals. Table 
total line excludes this double-count. 

® Current Budget Authority for FY 201 3 throughout this document reflects the amount the program lias available for the year 
calculated as the appropriated amount (as reported in the FY 2013 Enacted column) minus the reductions pursuant to the Budget 
Control Act of 201 1 (P.L. ! 12-25) sequestration order issued on March 1. 2013, and accxiunting for any known and applicable 
reprogrammings, transfers, or other related adjustments. Estimates are current as of June 21, 2013 and are subject to change. 
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2. Climate Change Science 


The U.S. Global Change Research Program (USGCRP) was mandated by Congress in the Global 
Change Research Act of 1990 (P.L. 101-606) to improve understanding of uncertainties in climate 
science, including the cumulative effects on the environment of human activities and natural 
processes, develop science-based resources to support policymaking and resource management, and 
communicate findings broadly among scientific and stakeholder communities. Thirteen departments 
and agencies participate in the USGCRP. The Office of Science and Technology Policy (OSTP) and 
the Office of Management and Budget (0MB) work closely with the USGCRP to align the research 
priorities and funding plans with the Administration’s priorities and agency plans. The program 
recently issued a new strategic plan (see description and link below). 

The 2014 Budget proposes $2.7 billion for the USGCRP to support the goals set forth in the program’s 
current strategic plan. These activities can be grouped under the following areas; improve our 
knowledge of Earth’s past and present climate variability and change; improve our understanding of 
natural and human forces of climate change; improve our capability to model and predict future 
conditions and impacts; assess the Nation’s vulnerability to current and anticipated impacts of climate 
change; and improve the Nation’s ability to respond to climate change by providing climate 
information and decision support tools that are useful to policymakers and the general public. Reports 
and general information about the USGCRP are available on the program’s website, 
wvvw. globalchange.gov . 

2.1 Selected agency Highlights of the USGCRP in the 2014 Budget 

• Understand and Accurately Project Climate Change and its Impacts. The U.S. Global 
Change Research Program (USGCRP) integrates Federal research and solutions for climate and 
global change. The new strategic plan will guide interagency investments in the Budget, including 
support for a National Climate Assessment of the current science and impacts of climate change. 
The Budget provides nearly $2.7 billion for USGCRP programs, an increase of $147 million (6 
percent) above the FY 2013 enacted level. 

• The Department of Commerce’s National Oceanic and Atmospheric Administration (NOAA) 
is a leading sponsor of oceanic and atmospheric research and is one of the key sponsors of 
climate science capabilities in the Federal government. The 2014 Budget allocates $371 
million for the Department of Commerce’s USGCRP efforts, predominantly from NOAA; this 
represents an increase of$55 million or 17 percent over the FY 2013 enacted level. 

• The National Aeronautics and Space Administration’s (NASA) budget includes a sustained 
investment in climate science, with $1 .5 billion proposed for FY 2014. NASA’s Earth Science 
program conducts first-of-a-kind demonstration flights of sensors in air and space in an effort 
to foster scientific understanding of the Earth system and to improve the ability to forecast 
climate change and natural disasters. The 2014 Budget supports several research satellites in 
development, an initiative to monitor changes in polar ice sheets, enhancements to climate 
models, and NASA contributions to the USGCRP’s National Climate Assessment. NASA will 
continue to develop a replacement to the Orbiting Carbon Observatory (OCO). 
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• The National Science Foundation (NSF) provides funding for academic basic research across 
the entire spectrum of the sciences, engineering, and the social sciences. NSF USGCRP 
support totals $326 million in the 2014 Budget. 

• The Department of Energy (DOE) conducts research on climate modeling and predictability 
that also involves advancing climate and earth system models with improved resolution and 
uncertainty quantification; DOE also supports long-term atmospheric and terrestrial research 
experiments. The 2014 Budget allocates $220 million coordinated through USGCRP, with a 
$7 million increase over FY 2013 dedicated to major field experiments at Arctic, tropics, and 
oceanic sites. DOE also partners with NSF to support the Community Earth System Model. 

• The 2014 Budget provides $72 million for USGCRP programs in the Department of the 
Interior, an increase of $14 million or 24 percent over the 2013 funding level. Interior’s lead 
science agency, the U.S. Geological Survey (USGS), funds several programs in coordination 
with other USGCRP agencies to understand the impacts of climate change on natural 
resources, including the National Climate Change and Wildlife Science Center, which supports 
a network of Climate Science Centers (CSCs). The CSC supports development of actionable 
science linked to resource management decisions on climate adaptation, 

2.2 Linkages to Strategic Plans 


Interagency Strategic Plans. 

• USGCRP 2012-2021 Strategic Plan . This ten-year interagency strategic plan is built around 
four strategic goals: Advance Science, Inform Decisions, Conduct Sustained Assessments, and 
Communicate and Educate. In addition to these four goals, the plan emphasizes the importance 
of national and international partnerships that leverage Federal investments and provide for the 
widest use of program results. The plan builds on the program’s strengths in integrated 
observations, modeling, and information services for science that serves societal needs. 
http://downloads.nlobalchanBe.gOv/strateLnc-plan/20l2/u5ucrD-strateEic-Dlan-20l2.Ddf 

• Our Changing Planet . Since 1989 the Global Change Research Program has submitted an 
annual report to Congress summarizing recent achievements, near term plans, and progress in 
implementing long term goals. Our Changing Planet also provides an overview of recent and 
near-term expenditures and of requested funding. 
http://librarv.globalchange.gov/producis/annualreports 

Individual Agency Strategic Plans. Excerpts from each participating Agency’s strategic plans are 
provided below along with a weblink to each respective strategic plan. 

• De partment of Agriculture . Climate change is a central consideration in USDA’s strategic 
planning. Strategic Goal 2 of USDA’s Strategic Plan is titled Ensure our National forests and 
private working lands are conserved, restored, and made more resilient to climate change, while 
enhancing our water resources. USDA also developed a Climate Change Science Plan which 
presents an overview of the critical questions facing the Department’s agencies as they relate to 
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climate change and offers a framework for assessing priorities to ensure consistency with USDA’s 
role in the USGCRP. The objectives of the Climate Change Science Plan include: 

o Restoring and conserving the Nation’s forests, farms, ranches, and grasslands, 
o Leading efforts to mitigate and adapt to climate change, 
o Protecting and enhancing America’s water resources. 

o Reducing risk from catastrophic wildfire and restore fire to its appropriate place on the 
landscape. 

o Supporting ecological restoration of our Nation’s forests and grasslands and providing 
research to support improved forest management, 
o httD.7/www.usda.gov/oce/cliinate change/science plan20IO/USDA CCSPIan 120810. 
pdf 

• Department of Commerce . Under its broad goals of generating and communicating new, 
cutting-edge scientific understanding and promoting economically-sound environmental 
stewardship and science, the Department of Commerce’s Strategic Plan highlights several 
objectives that will accomplish the following: 

o Advance scientific knowledge and understanding of the Earth’s systems, its changing 
climate, and associated impacts; enhance weather, water, and climate reporting and 
forecasting; integrate assessments of current and future climate that identify potential 
impacts; support mitigation and adaptation efforts through sustained, reliable, and 
timely climate services; and inform the public so that it understands its vulnerabilities 
to a changing climate and makes informed decisions, 
o httD://www.osec.doc.gov/biTii/budeet/DOC Strategic Plan 022311.pdf 


• Department of Energy . DOE’s Strategic Plan includes Goal 2: Maintain a vibrant U.S. effort 
in science and engineering as a cornerstone of our economic prosperity with clear leadership 
in strategic areas; these areas include climate science. The Strategic Plan describes DOE’s 
climate science objective to support “basic and policy-relevant research underpinning a 
predictive, systems-level understanding of climate. " To achieve this goal, DOE will: 

o Support fundamental scientific research on climate predictability for improved future 
projections at the regional spatial scale and with time scales extending from sub- 
decadal to centennial as part of the U.S. Global Change Research Program and in 
coordination with the international science community, 
o Provide long-term support to major field research facilities, involving a combination of 
experimental and modeling activities that focus on atmospheric clouds and aerosols, 
and terrestrial ecosystems; many of the DOE investments leverage decades of field 
experience involving sophisticated observational and analytical expertise that has been 
deployed to sites extending from the Artie to the tropics, 
o Provide long-term support to the comparison, analysis, and diagnosis of all climate 
models worldwide, in order to enhance US competitiveness in the science of climate 
predictability. 

o http://energv.gov/sites/prod/files/201l DOE Strategic Plan .pdf 
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• Department of Health and Human Services. National Institutes of Health . The FY 2012- 2017 
Strategic Plan for the National Institute of Environmental Health Sciences has as its Strategic 
Goal 5: Identify and respond to emerging environmental threats to human health, on both a 
local and global scale. To achieve this goal NIEHS will: 

o Focus on research needs to help inform policy response in public health situations in 
which lack of knowledge hampers policymaking, e.g., to improve understanding of the 
health effects that result from exposures related to climate change. 

o http://www.niehs.nih.gov/about/strategicplan/strategicplan2012 508.pdf 

• Department of the Interior . DOFs FY 201 1-2016 Strategic Plan contains a strategy to assess 
and forecast climate change and its effects with its Strategic Goal 2: Provide Science for 
Sustainable Resource Use, Protection, and Adaptive Management and Mission Area 4: Provide 
a Scientific Foundation for Decision Making. This strategy notes that successful adaptation to 
climate change will depend on access to a variety of options for effective management 
responses, and describes USGS efforts to: 

o Develop, implement, and test adaptive strategies, reduce risk, and increase the potential 
for ecological systems to be self-sustaining, resilient, and adaptable to environmental 
changes. 

o Implement partner-driven science to improve understanding of past and present land 
use change, develop relevant climate and land use forecasts, and identify lands, 
resources, and communities that are most vulnerable to adverse impacts of change from 
the local to global scales. 

o htlp://www.doi.gov/pfm/upload/D01 StrateeicPIan FYl l-16.pdf 

• Department of Transportation . DOT’ s FY 2012-2016 Strategic Plan includes the Strategic 
Goal Advance Environmentally Sustainable Policies and Investments that Reduce Carbon and 
Other Harmful Emissions from Transportation Sources. Included in DOT’S strategies to 
achieve this goal are the following: 

O Work through DOT’S virtual Center for Climate Change to coordinate climate-related 
activities, research, and products with the climate experts throughout the Department. 

o Advance aviation climate research to understand the impacts of high-altitude aircraft 
emissions. 

o Provide technical assistance and incentives to States and Metropolitan Planning 
Organizations on strategies that reduce GHG emissions, 

o http://www.dot.gov/sites/dot.dev/tiles/docs/990 355 DOT StrateeicPIan 508iowres.p 

df 

• Environmental Protection Agency . EPA’s FY 201 1-2015 Strategic Plan identifies climate 
change science objectives. Potential impacts of climate change may include increased smog in 
many regions making it difficult to maintain clean air standards. Climate change may also 
affect water quality as large volumes of water can overload storm and waste water systems. 

The Agency’s Strategic Plan addresses these challenges in its air and water quality goals. 

o Within EPA’s Strategic Goal 1 : Taking action on climate change and improving air 
quality, the Strategic Plan identifies an applied research effort to investigate the 
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influence of climate change on clean air, as well as the impacts of emissions from low- 
carbon fuels in transportation. 

o To achieve EPA’s Strategic Goal 2: Protecting America’s water, EPA will begin to 
identify actions to respond and adapt to the current and potential impacts of climate 
change on aquatic resources, including impacts associated with warming temperatures, 
changes in rainfall amount and intensity, and sea level rise, 
o http://ww'w.epa.gQv/planandbudget/strategicDlan.html 

• National Aeronautics and Space Administration . The 201 1 NASA Strategic Plan states as its 
second Strategic Goal: Expand scientific understanding of the Earth and the universe in which 
we live, and as its Outcome (2.1): Advance Earth system science to meet the challenges of 
climate and environmental change. Within this strategic goal NASA’s plan describes several 
objectives related to climate change science, including: 

o Improve understanding of and improve the predictive capability for changes in the 
ozone layer, climate forcing, and air quality associated with changes in atmospheric 
composition. 

o Enable improved predictive capability for w'eather and extreme weather events, 
o Quantify, understand, and predict changes in Earth's ecosystems and biogeochemical 
cycles, including the global carbon cycle, land cover, and biodiversity, 
o Quantify the key reservoirs and fluxes in the global water cycle and assess W'ater cycle 
change and water quality. 

o Improve understanding of the roles of the ocean, atmosphere, land and ice in the 
climate system and improve predictive capability for its future evolution, 
o Characterize the dynamics of Earth's surface and interior and form the scientific basis 
for the assessment and mitigation of natural hazards and response to rare and extreme 
events. 

o Enable the broad use of Earth system science observations and results in decision- 
making activities for societal benefits, 
o hltp://www. nasa.gov/pdf/-S 1 6579main NASA201 IStrategicPlan.pdf 


• National Science Foundation . NSF’s Strategic Plan FY 201 1-2016 contains the strategic goal 
Innovate for Society addressing societal needs through research and education, and 
highlighting the role that new knowledge and creativity play In economic prosperity and 
society’s general welfare. NSF has set Performance Goal (I-l) to Make investments that lead 
to results and resources that are useful to society, and includes a target to: 

o Support research that underpins long-term solutions to societal challenges such as 
climate change. 

o httD://ww'w.nsf.gov/nevv.s/strategicplan/nsfstrategicplan 201 1 20l6.pdf 

• Smithsonian Institution . Si’s FY 2012-2015 Strategic Plan describes its research-related 
strategic goal to Advance and synthesize knowledge that contributes to the survival of at-risk 
ecosystems and species. The Strategic Plan states an objective to understand how certain 
environmental stressors including climate change affect the survival of species and the 
functioning of ecosystems, and includes the following strategies: 
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o Enhance the Smithsonian’s platforms for long-term research on biodiversity and 
ecosystems, particularly the Smithsonian Institution Global Earth Observatories 
(SIGEO). 

o Marshal the Smithsonian’s critical mass of biologists and paleontologists, in partnership 
with experts in other disciplines, to develop understanding of species and ecosystems 
and find innovative approaches to the complex meta-problems of biodiversity loss, 
ecosystem degradation, and climate change, 
o http://www.si.edu/content/Ddf/about/si strategic plan 20 1 0-20 IS. pdf 

U.S. Agency for International Development. In the USAID Policy Framework 20 H -20 1 5, a 
core objective is to reduce climate change impacts and promote low emissions growth. This 
includes the following research effort: 

o Finance up to six regional Earth observation hubs to provide over 30 developing 

countries with better climate change and forecasting data, enabling them to make better 
decisions in a wide range of areas likely to be affected by climate change, 
o http://transition.usaid.gov/policv/lJSAID PolicvFramework.PDF 
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Table 2 

U.S. Global Change Research Program 

Details by Agency/Account 

(Budget authority in millions of dollars)' 


l .S. (Iliilial ( haiisc Ui'M-arch I’rograiii 
(I S(.( Kl’) 


Department of Agriculture 

Agricultural Research Service 

National Institute of Food and Agriculture 

Economic Research Service 

Forest Service - Forest and Rangeland Research 

National Agricultural Statistics Service 

Natural Resources Conservation Services 

Subtotal - USDA^ 


Department of Commerce 

National Oceanic and Atmospheric Administration - 
Operations, Research, and Facilities 
National Oceanic and Atmospheric Administration - 
Procurement, Acquisition, and Construction 
National Institute of Standards and Technology 
(NIST) 

Subtotal - doc’ 


Department of Energy 

Science - Biological & Environmental Research 

Department of Health and Human Services 
Centers for Disease Control and Prevention 
National Institutes of Health 
Subtotal- H 11$^ 


Department of the Interior 

U.S. Geological Survey - Surveys, Investigations, and 

Research 


T^ 2UI2 
MiAeird 
liiiilgrt 
\urhorii« 





36 

36 

38 

52 

+ 16 

50 

40 

40 

43 

+3 

2 

2 

2 

2 

... 

26 

1 

25 

I 

25 

i 

28 

1 

+3 

1 

116 

I 

104 

1 

106 

1 

126 

+22 

245 

247 

233 

307 

+60 

69 

64 

64 

59 

-5 

5 

5 

5 

5 

... 

319 

316 

302 

371 

+55 

211 

213 

209 

220 

+7 

6 

7 

7 

7 


8 

8 

8 

8 

... 

14 

15 

14 

15 

... 

59 

58 

55 

72 

+14 
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\ .s. (iloh.il ClMDiic Rcsciirch Prourain 
(1 S(.( UP) 

FY 2012 
CnRcfcil 
Badgcl 
Aiittionty 

FY 2013 

liia.-lf'i 

Binlgct 




lK|.>.llttlK‘l>t n| 1 1 Ull'pot l.ltl'ill 

Federal Highway Administration - Federal-Aid 
Highways'* 

0 

0 

0 

0 

... 

Federal Aviation Administration - Research, 
Engineering, and Development 

1 

1 

i 

i 

- 

Federal Transit Administration - Research and 

University Research Centers^ 

0 

0 

0 

0 

... 

Subtotal - dot" 

1 

I 

1 

1 

... 


Environmental Protection Agency 

Science and Technology 

18 

19 

17 

20 

+1 

National Aeronautics and Space Administration 

Science 

1,427 

1,447 

1,435 

1,499 

+52 

National Science Foundation 

Research and Related Activities 

333 

328 

316 

326 

-2 

Smithsonian Institution 

Salaries and Expenses 

8 

8 

8 

8 

... 

U.S. Agency for International Development 

Development Assistance- non-adt^ 

// 

n 

IJ 

14 

+3 

Department of State 

Other- non-add^ 

3 

3 

3 

3 

... 



2,509 

2.46J 

2.6«S 

*149 


Footnotes; 

' All data supersede numbers released with the 2014 Budget and are current as of June 21, 2013. Budget authority provided in 
millions of dollars. Any discrepancies are the result of rounding and improved estimates. 

^ Current Budget Authority for FY 201 3 throughout this document reflects the amount the program has available for the year 
calculated as the appropriated amount (as reported in the FY 2013 Enacted column) minus the reductions pursuant to the Budget 
Control Act of 201 1 (P.L. 112-25) sequestration order issued on March 1, 2013, and accounting for any known and applicable 
reprogrammings, transfers, or other related adjustments. Estimates are current as of June 21, 2013 and are subject to change. 

^ Agency subtotals and table total may not add due to rounding. 

‘‘The FY 2012 through FY 2014 funding for Federal Highway Administration - Federal Highway Administration - Federal-Aid 
Highways was less than $500,000. 

^ Federal Transit Administration - Research and University Research Centers is FTA's support for DOTs Center for Climate 
Change. Tire FY 2012 through FY 2014 funding amounts for this program arc less than $500,000. 

* USAID funding supports USGCRP and the Climate Change International Assistance effort. In the past, some USAID funding was 
counted under both categories. These efforts do not add to the USGCRP total. 

’These efforts do not add to the USGCRP total. 
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3. Clean Energy Technologies 


Clean Energy Technologies help to reduce, avoid, or sequester greenhouse gas emissions. These 
programs comprise research, development, and deployment efforts, including a variety of voluntary 
partnership and grant activities. The activities have the effect of stimulating the development and use 
of certain energy technologies, including renewable, low-carbon fossil, and nuclear technologies as 
well as energy efficient technologies, products, and process improvements. 

Building on the Administration’s progress to make the U.S. the global leader in the clean energy race 
and protect the environment for generations to come, the 2014 Budget will support American 
leadership in clean energy. Moving toward a clean energy economy will improve the air we breathe 
and the water we drink and enhance our energy security by reducing dependence on oil. Clean energy 
will play a crucial role in slowing global climate change and meeting the President’s goals of cutting 
greenhouse gas emissions in the range of 17 percent below 2005 levels by 2020, and 83 percent by 
2050. Just as important, ensuring that the Nation leads the world in the clean energy economy is an 
economic imperative. 

The 2014 Budget proposes approximately $7.9 billion for Clean Energy Technologies. Table 3 
provides a breakdown by agency of Clean Energy Technology funding. 

Descriptions of some select activities are included below. 

3.1 Selected Agency Highlights of Clean Energy Technologies 


• Increased Investment in DOE Climate Change Technology activities. The Budget proposes 
$6.2 billion for clean energy technology programs at the Department of Energy, 44 percent more 
than the 2013 enacted level. The Department’s funding supports a wide range of important 
research, development, and deployment activities on key technologies such as solar, wind, nuclear, 
and carbon capture and storage. Highlights include: 

• $2.8 billion for the Office of Energy Efficiency and Renewable Energy (HERE) to accelerate 
re.search and development, to build on ongoing successes, and to further reduce the costs and 
increase the use of critical clean energy technologies. Within EERE, the Budget invests $957 
million to increase the affordability and convenience of advanced vehicles and domestic 
renewable fuels and $615 million in innovative projects to make clean, renewable power, such 
as solar energy and off-shore wind, more easily integrated into the electric grid and as 
affordable as electricity from conventional sources, without subsidies. It also more than 
doubles funding to $885 million for energy efficiency and advanced manufacturing activities to 
help reduce energy use and costs in commercial and residential buildings, in the industrial and 
business sectors, and in Federal buildings and fleets. 

• $379 million for the Advanced Research Projects Agency - Energy (ARPA-E) to support 
transformational research in clean energy in areas such as solar energy, energy storage, carbon 
capture and storage, and advanced biofuels. 
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3.2 Linkages to Strategic Plans 


Interagency Strategic Plans. 

• Blueprint for a Secure Energy Future. In March 201 1, the Obama Administration released the 
Blueprint for a Secure Energy Future which outlines the comprehensive national energy policy 
pursued by the Administration. The Blueprint describes strategies across the Federal 
Government aimed to develop and secure America’s energy supplies, provide consumers with 
choices to reduce costs and save energy and innovate to a clean energy future. 
http:tfwww.whitehoiise.gov/sites/default/files/blueprint secure energy fiiture.pdf 

• Secure Energy Future: Progress Report. In March 2012 accomplishments and achievements 
that underscore the Administration’s commitment to promoting clean energy technologies were 
described in the Secure Energy Future: One Year Progress Report. This report highlights 
efforts to increase energy independence, set historic fuel economy standards, improve energy 
efficiency, expand renewable fuel generation, develop advanced alternative fuels and support 
cutting-edge research, http://wwwcwhitehouse.gov/sites/default/files/email- 

files/the blueprint for a secure energy future onevear progress report.pdf 


Individual Agency Strategic Plans. Excerpts from each participating Agency’s strategic plans are 
provided below along with a weblink to each respective strategic plan. 

• Department of Agriculture . USDA’s Strategic Plan for 2010-2015 includes the objective icatf 
efforts to mitigate and adapt to climate change (Strategic Goal 2, Objective 2.2). The plan also 
includes an objective. Enhance rural prosperity, by facilitating sustainable renewable energy 
development, promoting energy efficiency, and curbing the effects of climate change. 

(Strategic Goal 1, Objective 1.1). These objectives includes numerous efforts and strategies 
including: 

o Providing assistance to farmers, ranchers, and forest landowners to implement 
conservation, nutrient management, and animal management practices that reduce 
emissions and sequester carbon. 

o Planting and maintaining vegetative cover on marginal farmland and land that has been 
impacted by fire. 

o Providing assistance in the form of payments, grants, loans and loan guarantees for 
clean and renewable energy projects and energy efficiency improvements. 

o httD://www'.ocfo. usda.gov/usdasp/sp20 1 0/sp20 1 0.pdf 

. Department of Commerce. The Commerce FY 201 1-2016 Strategic Plan includes Objective 5: 
Provide the measurement tools and standards to strengthen manufacturing, enabling 
innovation, and enhancing efficiency. Objective 6: Promote and support the advancement of 
green and blue technologies and industries, and Objective 16: Support climate adaptation and 
mitigation. Contributing to this objective are the following: 

o Focusing on programs at National Institute of Standards and Technology (NIST) that 
will develop the measurements, standards, and common framework that are required to 


15 



400 


promote sustainable operations and improve energy efficiency in both the construction 
and manufacturing sectors. 

o Commerce: (httD://wvvw.osec.doc.gov/bmi/budget/DOC Strategic Plan 022311. pdf) 
o NIST: ( http://www.nist.gov/director/upload/nist-master-3-vear-Dlan-fv20i2- 
fv2014.pdf ) 

• Department of Defense . As one of the Government’s largest consumers of energy, the 
Department of Defense is committed to supporting the Administration’s efforts in Clean 
Energy. DOD’s Operational Energy Strategy outlines three principles for a stronger force: 1) 
Reduce the demand for energy in military operations: 2) Expand and secure the supply of 
energy to military operations; 3) Build energy security into the future force. As part of the 
effort to act on these principles, DOD’s Operational Energy Strategy describes goals to: 

o Reduce energy demand, the most immediate operational energy priority for the 
Department, by investing in new technologies and equipment, 
o Expand supply options, both for near-term tactical benefits and long-term operational 
energy security, 

o Take energy into account in order to make more informed decisions about the choices 
and tradeoffs in equipping and employing forces, 
o http://enerav.defense.gov/OES report to congress.pdf 

• Department of Energy. DOE’s 201 1 Strategic Plan lays a framework for utilizing the DOE’s 
capabilities to drive solutions across energy, environmental, climate, and security challenges. 

It demonstrates strong linkages between clean energy and progress on environmental issues, 
such as climate change. Shifting to a clean energy economy directly supports the 
Administration’s climate change objective to reduce energy-related greenhouse gas emissions. 
In particular, Goal 1 of the Strategy: Catalyze the timely, material, and efficient transformation 
of the nation 's energy system and secure U.S. leadership in clean energy technologies focuses 
on activities that support transforming the nation’s energy system and building a sustainable 
and competitive clean energy economy. Targeted outcomes that support this goal include; 

o DOE and the U.S. Department of Housing and Urban Development working together to 
enable the cost-effective energy retrofits of a total of I . I million housing, 
o Double renewable energy generation from wind, solar, and geothermal energy sources, 
o Encourage industry to translate our R&D outputs to market through new contractual 
vehicles that lower transaction costs and address commercialization barriers, 
o http://energv.gov/sites/prod/files/201l DOE Strategic Plan .pdf 

• Department of Transportation. DOT’S FY 2012-2016 Strategic Plan includes a goal to 
,4dvance environmentally ,suslainahle policies and investments that reduce carbon and other 
harmful emissions from transportation sources. Contributing to this goal are strategies to: 

o Reduce carbon emissions, improve energy efficiency, and reduce dependence on oil, 
including establishment of fuel economy standards for cars and trucks and research into 
alternative aircraft fuels. 
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o Reduce transportation-related air, water and noise pollution and impacts on ecosystems, 
including expanding opportunities for shifting freight from less fuel-efficient modes to 
more fuel-efficient modes. 

o Increase the use of environmentally sustainable practices in the transportation sector, 
including more environmentally sound construction and operational practices, 
o Reduce pollution from DOT owned or controlled transportation services and facilities, 
including implementing net-zero-energy building requirements for all new buildings 
entering the design process in 2020 and thereafter, 
o Promote the deployment of technologies — such as hydrogen fuel cell and diesel-electric 
hybrid buses — that reduce the energy consumption and greenhouse gas emissions of 
transit systems, 

o http://www.dot.gov/sites/dot.dev/l11es/docs/990 355 DOT StrategicPlan SOSIowres.p 
df 

• Environmental Protection Agency . The first goal in EPA’s FY 201 1-2015 Strategic Plan, 
Taking action on climate change and improving air quality, includes efforts to: 

o Develop a national system for reporting GHG emissions, 
o Issue standards to reduce emissions from cars and trucks and non-road sources, 
o Implement permitting requirements and voluntary programs to promote energy 
efficiency and encourage design and construction of more efficient processes, 
o http://www.epa.gov/planandbudget/strategicplan.html 

• National Aeronautics and Space Administration . The 201 1 NASA Strategic Plan states as its 
Strategic Goal 3: Create the innovative new space technologies for our exploration, science, 
and economic future and Strategic Goal 4: Advance aeronautics research for societal benefit. 

In pursuing these goals NASA is conducting projects that support clean energy technologies as 
described in several strategic objectives, including: 

o Develop innovative solutions and technologies to meet future capacity and mobility 
requirements of the Next Generation Air Transportation System (NextGen). 
o Develop tools, technologies, and knowledge that enable significantly improved 
performance and new capabilities for future air vehicles, 
o Create a pipeline of new innovative concepts and technologies with early-stage 
Technology Readiness Levels (TRL) for future NASA missions and national needs, 
o Develop advanced technologies to improve the overall safety of the future air 
transportation system. 

o http://w\\'w.nasa.gov/Ddty.il6579main NASA201 IStrategicPlan.pdf 


• National Science Foundation. NSF’s Strategic Plan for 201 1-2016 includes a performance 
goal to Make investments that lead to results and resources that are useful to society 
(Performance Goal I-l). NSF investments underpin long-term solutions to societal challenges 
such as economic development, climate change, clean energy, and cyber-security: 
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o Near-term actions include expanding partnerships and collaborations with industry or 
Government agencies in identifying areas of critical national need and piloting models 
for investing in priority areas having societal impact, 
o Mid-term actions include issuing solicitations and Dear Colleague Letters in areas of 
critical national need. 

o Long-term actions include conducting an impact assessment of the portfolio 
investments in areas of national need. 

o httD://www.nsf.gov/iiews/strategicplan/nsfstrategicplan 201 1 2016.pdf 

• Nuclear Regulatory Commission . Nuclear is considered a clean energy source, and research at 
NRC to support its regulatory requirements helps maintain nuclear as part of the clean energy 
mix going forward. Per the NRC’s Strategic Plan, the agency’s mission is to protect public 
health and safety, promote the common defense and security, and protect the environment. 
NRC’s strategic goal on safety: Ensure adequate protection of public health and safety and the 
environment supports clean energy technology by: 

o Implementing focused research programs to anticipate and support resolution of safety 
issues and address new technologies and conduct research programs to identify and 
support resolution of longstanding and emergent safety issues, 
o http://wvvw.nrc.gov/reading-rm/doc-colleclions/nuregs/5taff/srl 6 1 4/v5/srl 6 1 4v5.pdf 

• Tennessee Valiev Authority . In August 20 1 0, TVA adopted a renewed vision to be one of the 
nation’s leading providers of low-cost and cleaner energy by 2020. TVA’s Strategic Plan 
supports a shift to a cleaner, more efficient and more diverse generating portfolio providing 
direction to projects, partnerships, and research and development related to: 

o Idling or retiring aging coal units. 

o Increasing generation from nuclear and renewable resources, 
o Promoting energy efficiency and demand response, 
o Exploring and embracing effective new technologies, 
o http://ww*w.tva.com/abouttva/pdf/TVA4-33 149 strategic plan.pdf 
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Table 3 

Clean Energy Technologies 

Details by Agency/Account 

(Budget authority in millions of dollars)' 







...q 






n.'---! ■ 






Department of Agriculture 

Natural Resources Conservation Service ~ 

g 


0 

A 

'2 

Conservation Operations 

Agricultural Research Service - Salaries and 
Expenses 

33 

32 

H 

39 

+7 

32 

National Institute of Food and Agriculture - 

31 

57 

56 

51 

.5 

Research and Education Activities 


Forest Service - Commerciaii^tion/Renewable 
Energy 

26 

23 

23 

28 

+5 

Rural Business Cooperative Service - Value 

Added Producer Grants (Cooperative 


2 


i 

-1 

Development Grants) 

Rural Business Cooperative Service - Rural 

Energy Program Account (Rural Energy for 

America Sec. 9007) 

3 

3 

3 

20 

+ 16 

Rural Business Cooperative Service -Guaranteed 

4 

5 

5 



Business and Industry Loans 






Rural Business Cooperative Service - Rural 
Economic Development Loans^ 

0 

0 

0 

0 

- 

Economic Research Service** 

2 

2 

2 

2 

... 

Office of the Chief Economist - Salaries and 
Expenses^ 

4 

3 

3 

4 

+ 1 

Rural Utilities Service - High Cost Energy 

Grants^ 

4 

4 

4 

0 

-4 

2008 Farm Bill, Mandatory Funding 

Rural Business Cooperative Service - Rural 

Energy Program Account (Rural Energy for 

America Sec. 9007) 

22 

0 

0 

70 

+70 

National Institute of Food and Agriculture - 
Biomass Research and Development (Sec. 9008) 

40 

0 

0 

26 

+26 

Farm Service Agency - Biomass Crop Assistance 
Program 

17 

0 

0 

0 

- 

Farm Service Agency - Commodity Credit 
Corporation 

0 

170 

161 

0 

-170 

Natural Resources Conservation Service - Farm 
Security and Rural Investment Programs 

Rural Business Cooperative Service - Energy 
Assistance Payments (formerly titled Bioenergy 

16 

14 

14 

14 

— 





65 

0 

0 

0 
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FY»« ' 

A.' 




Clciiri r.iuT^v I'ccliiiolouies' 

Enacted'''' 

Bndj^ 

- oAathoHty 


iv 



Subtotal - USDA discretionary funding 

116 

138 

130 

155 

+ 18 

Subtotal - USDA mandatory funding 

160 

184 

175 

no 

-74 

Subtotal - USDA’ 

275 

322 

305 

265 

-57 

Department of Commerce 

National Institute of Standards and Technology 
(NIST) - Scientific and Technological Research 
and Services 

40 

40 

40 

40 



National Oceanic and Atmospheric 

Administration Operations, Research and 

Facilities 

0 

0 

0 

3 

+3 

Subtotal - Commerce’ 

40 

40 

40 

43 

+3 

Department of Defense 

Research, Development, Test and Evaluation, 

Army 

32 

29 

29 

32 

+2 

Research, Development, Test and Evaluation, 

Navy 

231 

186 

176 

226 

+40 

Research, Development, Test and Evaluation, Air 
Force 

IIS 

203 

190 

153 

-50 

Research, Development, Test and Evaluation, 
Defense Wide 

lOI 

46 

42 

46 

... 

Subtotal - DOD’ 

481 

465 

437 

457 

-8 

Department of Energy 

Energy Efficiency and Renewable Energy 

1,819 

1,810 

1,719 

2,788 

+978 

Electricity Delivery and Energy Reliability 

133 

133 

126 

153 

+20 

Nuclear Energy 

772 

765 

723 

733 

-32 

Fossil Energy R&D - Carbon Capture and 

Storage (CCS) and Power Systems 

472 

446 

425 

375 

-71 

Science - Fusion, Sequestration, and Hydrogen 
Energy Transformation Acceleration Fund - 

902 

924 

883 

1,067 

+143 

Advance Research Projects Agency- Energy 
(ARPA-E) 

275 

264 

251 

379 

+114 

Bonneville Power Administration Fund^ 

15 

17 

17 

17 

... 

Race to the Top for Energy Efficiency and Grid 
Moderni 2 alion 

0 

0 

0 

200 

+200 

HomeStar 

0 

0 

0 

300 

+300 

Energy Security Trust 

0 

0 

0 

200 

+200 

Subtotal - doe’ 

4,388 

4,359 

4,144 

6,212 

+1,853 
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Depanment of I ransporranon 

National Highway Traffic Safety Administration - 
Operations and Research 


Research and Innovative Technology 
Administration - Research and Development 


Federal Aviation Administration - Research, 
Engineering and Development 

21 

17 

20 

18 

4-1 

Federal Aviation Administration - Facilities and 
Equipment 

7 

5 

4 

5 

+ 1 

Federal Transit Administration - Research and 
University Research Centers and Formula and 

Bus Grants 

52 

23 

22 

15 

-8 

Federal Railroad Association - Railroad Research 

1 

2 

I 

2 

4-i 

and Development 

I 


i 


^ « 

Subtotal - dot’ 

91 

57 

56 

52 

-5 

Environmental Protection Agency 

Environmental Programs and Management 

99 

99 

95 

106 

+7 

Science and Technology 

IS 

17 

16 

10 

-7 

Subtotal -EPA’ 

117 

116 

111 

115 

... 


National Aeronautics and Space 
Administration 


Aeronautics 


259 

262 

255 

284 

+22 

Exploration 


9 

7 

6 

9 

+1 

Space Technology 


28 

15 

15 

28 

+ 14 

Subtotal - NASA’ 


296 

284 

276 

321 

+37 

National Science Foundation 

Research and Related Activities 


341 

352 

346 

372 

+20 

Nuclear Regulatory Commission 

Salaries and Expenses’^ 


83 

82 

57 

86 

+4 

Tennessee Valley Authority 

Tennessee Valley Authority Fund’ 


9 

11 

11 

10 

-I 

1 nial 


6,121 

6,088 

5,783 

•.933 

‘ 1.84 
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406 


('k‘:in r.ntTt*,\ 'ri'chnoln{>ics 


KVJOM 

^•ded 

Bwjgrt 

\uthorl(y' 


n 2011 

Lnarlrd 

ilHdiStt 

AiiThurity 


FY 2013 
( isrrrn' 
K»clr.ri 
Authority'' 


J'lll 

1*1 

Authority 


Cliiinste in 
Budsd 
AiiUiorift' 
2013-2014 


Footnotes: 

' All data supersede numbers released with the 2014 President’s Budget and are current as of iune 21, 2013. Budget authority provided 
in millions of dollars. Discrepancies may result from rounding and improved estimates. 

^ Funding for the Rural Business Cooperative Service - Rural Economic Development Loans was less than $500,000 in FY 2012 mid FY 
2013. 

^ USDA’s Economic Research Service has been included in the FCCER, this funding is used to conduct research on the economics of 
renewable energy. 

^ Office of the Chief Economist includes USDA's Climate Change Program Office and The Office of Energy Policy and New Uses 
(OEPNU) Research and Development 

* The Rural Utilities Service - High Cost Energy Grants program has activities to support the creation and use of renewable energy and 
energy efficiencies. 

’ .Agency subtotals and table total may not sum due to rounding. 

* Nuclear Regulatory Commission funding has been included in the FCCER and reflects funding for nuclear energy research. 

Tennessee Valley Authority funding has been added to the FCCER mid reflecLs funding for small modular nuclear reactors research as 

well as R&D relating to the deployment of nuclear technologies, reduction of greenhouse gas emissions, renewable generation, post- 
combustion carbon dioxide capture technologies, air quality, energy efficiency and demand response. 

"’Current Budget Authority for FY 2Q13 throughout this document reflects the amount the program has available for the year calculated 
as the appropriated amount fas reported in the FY 2013 Enacted column) minus the reductions pursuant to the Budget Control Act of 
201 1 {P.L. 112-25) seque.stration order issued on March I, 2013, and accounting for any known and applicable reprogrammings, 
transfers, or other related adjustments. Estimates are current as of June 21, 2013 and are subject to change. 
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4. International Assistance 


The Administration has taken a whole-of-govemment approach to pursue four broad international 
climate change financing objectives within its international assistance programs: 1 ) Demonstrate 
continued U.S. leadership in forging a global solution to the climate challenge; 2) Help developing 
countries focus their climate investments strategically over the coming years; 3) Create robust means 
of measuring, monitoring, and verifying domestic emissions in developing countries; and 4) Reduce 
vulnerability to climate change. Coordinating and integrating activities from across the U.S, 
government promotes complementarities that enhance the value of U.S. climate-related financing and 
increased the likelihood of successfully realizing these four objectives. 

Although the Administration’s efforts to address climate change are diverse, its bilateral and 
multilateral international climate change financing is focused on three policy pillars: adaptation, clean 
energy, and sustainable landscapes. These three policy pillars invest in significant emissions reduction 
strategies as well as activities that help communities adapt to a changing climate. Key results and 
indicators to measure progress have been identified for activities in these policy pillars and can be 
mapped to the Administration’s four broad objectives. These activities will strengthen our 
relationships with other nations, help mitigate the security risk that climate change poses as a threat 
multiplier in the developing world, support our efforts for a comprehensive, multilateral approach to 
climate change that involves meaningful actions by all major economies, and create economic 
opportunities for manufacturers of clean energy technologies. 

In its FY 2014 Budget, the Administration is seeking $837 million for core international efforts to 
combat global climate change, which represents a 5 percent increase from the FY 2013 enacted level. 
These efforts, conducted by the U.S. Agency for International Development, the U.S. Department of 
State, and the U.S. Department of the Treasury, will help the most vulnerable countries respond to the 
growing impacts of climate change, and help forge a global solution to the climate crisis. 

The core activities are complemented by an estimated $56 million that is being sought for programs 
conducted by a range of additional U.S. agencies that address climate change internationally. 

In addition to the funding summarized in Table 4, USAID, State, and Treasury will be implementing 
other programs, such as food security programs or biodiversity programs, in ways that will make a 
significant contribution to the fight against climate change. Programs focused primarily on non- 
climate change goals may promote “climate-proofed” development or use adjusted techniques to 
significantly reduce emissions while promoting other development goals and thereby deliver climate 
change mitigation and adaptation co-benefits. The Administration estimates the FY 2014 budget 
authority for these programs to be $216 million.^ Furthermore, the Administration is enhancing U.S. 
efforts to address global climate change and promote clean energy technologies in important ways 
beyond those programs with direct appropriations. Through direct loans, loan guarantees, insurance, 
and working capital guarantees, U.S. development finance and export credit agencies are increasingly 


” Summary of the “whole of government” U.S. International Climate Change Financing is available at 
http://www.state.gOv/docunients/organization/20n30.pdf 
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mobilizing investments in clean energy technologies around the world.'* These U.S, Government 
financial products will help American firms, financial institutions, and investors, with their foreign 
partners, address climate change in developing countries, offering global benefits. 

Together, these activities will substantially contribute to the international community’s renewed 
efforts to address climate change, including through the implementation of the Copenhagen Accord, 
and make clear the Administration’s commitment to international leadership in the necessary transition 
to a low emission economy. 

4.1 Agency Highlights Regarding International Climate Change Assistance 

• U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT fUSAIDl 

USAID is the lead contributor to bilateral assistance, with a focus on capacity building, civil 
society building, governance programming, and creating the legal and regulatory environments 
needed to address climate change. USAID will leverage its significant technical expertise to 
provide leadership in development and implementation of low-carbon strategies, creating policy 
frameworks for market-based approaches to emissions reduction and energy sector reform, 
promoting sustainable management of agriculture lands and forests, and mainstreaming adaptation 
into development activities in countries most at risk. USAID has long-standing relationships with 
host country governments that will enable it to develop shared priorities and implementation plans. 
USAID’s engagement and expertise in agriculture, biodiversity, health, and other critical climate 
sensitive sectors provide an opportunity to implement innovative cross-sector climate change 
programs. Finally, USAID bilateral programs can work in key political and governance areas that 
multilateral agencies cannot. 

• Department of State 

State takes the lead on diplomatic efforts and deploys financial resources in support of key 
multilateral and bilateral priorities. State’s comparative advantage is promoting effective 
international solutions, advanced technology strategies, and innovative market approaches through 
international processes and U.S.-led diplomatic partnerships and initiatives. 

• Department of the Treasury 


The Treasury Department is the primary agency through which the U.S. Government provides 
contributions through multilateral delivery channels, including the Climate Investment Funds and 
the Global Environment Facility, Multilateral assistance promotes institutional structures 
governed jointly by developed and developing countries, which are needed for a coordinated, 
global response to climate change. Multilateral institutions complement bilateral assistance by 


Estimates of development finance and export credit agencies’ international climate investments are based on an initial 
review of planned projects, and in some cases the final review of activities, after their implementation, may change the 
accounting of timing and scale of financing. httn://www.state.gov/documents./organization/201 130. pdf 
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leveraging contributions from other donors, making capital investments in infrastructure, providing 
a range of tailored financial products, and working across a larger number of countries. 

The FY 2014 Budget requests $216 million for the Clean Technology Fund (CTF), which aims to 
close the price gap in developing countries between dirtier conventional technologies and 
commercially available cleaner alternatives in the power sector, the transportation sector, and in 
energy efficiency. The CTF focus is on transforming energy use on a sector scale in the “larger 
emitter” developing countries. 

In addition, the FY 2014 Budget requests $68 million for the Strategic Climate Fund in three 
programs: the Pilot Program for Climate Resilience, the Forest Investment Program, the program 
for Scaling-up Renewable Energy in Low Income Countries (SREP). The Pilot Program for 
Climate Resilience will help finance comprehensive efforts to improve the technical capacity of 
countries to plan for and finance climate adaptation efforts. The Forest Investment Program will 
support activities informed by national plans to reduce deforestation and will focus on transitioning 
a small number of developing countries to participate in carbon financing for forest preservation. 
SREP aims to demonstrate how to put the poorest countries on a pathway that uses renewable 
energy to expand energy access and stimulate economic growth. 

• Department of Commerce 


The Department of Commerce manages the Renewable Energy and Energy Efficiency Export 
Initiative (RE41) through its leadership of the TPCC Working Group on Renewable Energy and 
Energy Efficiency. The RE4I is a key, sector-specific initiative designed to meet the specific needs 
of the clean energy sector, while also advancing the President’s goal of doubling exports. It 
includes contributions from eight U.S. Government agencies and is meant to facilitate the 
deployment of renewable energy and energy efficiency (RE&EE) technologies; better link buyers 
and sellers of RE&EE products and services; open markets for U.S. -made RE&EE technologies; 
improve U.S. Government financing for RE&EE exporters; and enhance two-way communication 
between the U.S. Government and the RE&EE industry. Under the auspices of the RE4I, 
Commerce has facilitated several improvements to the U.S. Government’s trade promotion process 
in the RE&EE sector, including the development of RE&EE trade policy missions to support 
existing trade promotion activities by helping to create new markets for U.S. RE&EE companies in 
countries with nascent policy framework and regulatory systems. This has resulted in highly 
successful missions to Mexico, Japan, Chile, and Saudi Arabia. Commerce has also developed a 
first-of-its-kind Renewable Energy Top Prospects Study to help the interagency direct trade 
promotion activities toward those markets most likely to support U.S. exports. 

• Complementary Agencies 

In addition to the core international assistance activities, a number of additional agencies provide 
technical and in some cases direct support for international efforts to address climate change. Two 
international agencies, the Millennium Challenge Corporation (MCC) and the U.S. Trade and 
Development Agency (USTDA), work directly with international partners on projects that may 
have climate change benefits. 
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MCC works with its foreign government partners on programs that reduce poverty through 
sustainable economic growth. In undertaking its poverty reduction programs, MCC seeks to 
integrate climate change considerations, such as adaptation and reduced emissions, where 
appropriate. For example, MCC clean energy capital investments may support economic 
development priorities with ancillary benefits in emissions reductions. MCC agriculture and 
agricultural infrastructure programs, such as irrigation, may integrate more sustainable use of 
water resources in those areas at risk of increasing water scarcity in a changing climate. 

USTDA has a number of programs that combine support for U.S. exports with a focus on 
emissions reductions abroad. USTDA provides technical assistance to developing countries on 
clean energy technologies that U.S. firms provide, organizes visits for foreign entities seeking 
business opportunities with U.S. firms in the renewable energy sector, and funds studies on future 
clean energy infrastructure investments. 

A number of domestic agencies with significant technical expertise complement the core 
international assistance activities on climate change through a variety of functions. The 
Department of Energy and the Environmental Protection Agency provide technical assistance on 
clean energy investments and environmental regulations undertaken by foreign governments; 
National Aeronautics and Space Administration and the National Science Foundation provide 
research and science assistance to the core international assistance agencies that directly supports 
climate change efforts; and the Forest Service works with USAID on a number of forestry 
programs that reduce emissions through carbon sequestration. 


4.2 Linkages to Strategic Plans 


Interagency Strategic Plans and Planning Documents 

• Meeting the Fa.st Start Commitment - US Climate Finance in Fiscal Year 2012. The Fast Start 
document released in November 2012 describes the $7.5 billion provided during the three-year 
fast start finance period from 2010-2012. The three-year fast start finance total consists of 
more than $4.7 billion of Congressionally-appropriated assistance and more than $2.7 billion 
from U.S. development finance and export credit agencies. 
http://ww'v,.statc.gov/dociiinems/organization/20l 130.pdf 

• Fifth Climate Action Report to the UN Framework Convention on Climate Change . The U.S 
Climate Action Report 2010 sets out the major actions the U.S. government is taking at the 
federal level, highlights examples of state and local actions, and outlines U.S. efforts to assist 
other countries’ efforts to address climate change. 
http://www.state.gov/documents/organization/l40636.pdf 

• Fact Sheet: U.S. Global Development Policy and Global Climate Change Initiative . In 
September 2010, the President signed a Presidential Policy Directive on Global Development, 
which provides clear policy guidance to ail U.S, Government agencies and enumerates the core 
objectives, operational model, and the modem architecture needed to implement the policy. 
http://www.wliitehouse.gov/sites/default/riles/Climate Fact Sheet.pdf 


Individual Agency Strategic Plans and Planning Documents 
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o USAID . The Climate Change and Development Stralegy/20 12-20 16, released in January 
2012, describes USAID’s efforts to enable countries to accelerate their transition to climate 
resilient low emission sustainable economic development. To accomplish this, USAID will 
pursue three strategic objectives: 

o Accelerate the transition to low-emission development through investments in clean 
energy and sustainable landscapes; 

o Increase resilience of people, places, and livelihoods through investments in 
adaptation; 

o Strengthen development outcomes by integrating climate change in Agency 
programming. 

o http://transition.usaid.gov/our work/policv planning and leaming/documents/GC 
CS.pdf 

o State and USAID . The Quadrennial Diplomacy and Development Review, released in 
2010, describes the whole-of-govemment approach used by the Global Climate Change 
Initiative (OCCl). Key GCCI objectives include: 

o Laying the foundation for low-carbon growth by supporting partner country efforts 
to advance economic growth while reducing emissions; 

o Accelerating the clean energy revolution through multilateral and bilateral 
mechanisms and promoting development and deployment of clean energy 
technologies; 

o Reducing emissions from agricultural and other land use and conserving forests 
through contributions to Reducing Emissions from Deforestation and Forest 
Degradation (REDD+). 

o httD://www.state.aov/s/dmr/qddr/index.htm 
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Table 4 

International Climate Change Assistance 

Details by Agency/Account 

(Budget authority in millions of dollars) ' 



FV 2012 

¥\ 20IJ 

FV 2013 

1 \ 2i‘il 

FropusfU 


Fnacted 

1; nacted 
ilHdKrl 

( iiiirnt 

Pruposrd 

Budget 

Budget 


. Auibnnlv 

Aiilhoi itv 

'lAutllUl it}* 

Aiitlitfi Itv 

2013-2614 

C ure Agencies 






Department of State 

Diplomatic and Consular Affairs'* 

0 

0 

0 

0 


Economic Support Fund 

96 

95 

91 

94 

-I 

International Organizations and Programs 

37 

37 

35 

39 

+2 

Subtotal - State* 

133 

132 

!26 

133 

-n 

Department of theTreasury® 






Debt Restructuring - Tropical Forestry 
Conservation 

12 

12 

11 

0 

-!2 

Global Environment Facility^’ 

60 

65 

63 

72 

+7 

Clean Technology Fund'* 

230 

185 

175 

216 

+31 

Strategic Climate Fund*’ '* 

75 

50 

47 

68 

+18 

Subtotal - Treasury* 

377 

311 

296 

356 

+44 

U.S. Agency for International Development"* 






Assistance for Europe, Eurasia, and Centra! 

Asia’ 

15 

0 

0 

0 

... 

Development Assistance'’ 

322 

322 

308 

317 

-5 

Economic Support Fund 

12 

28 

27 

32 

+4 

International Disaster Assistance 

0 

0 

0 

0 

... 

Subtotal -USAID’ 

348 

334 

33S 

349 


Subtoial^ Core Agencies^ ' 

€38 

.. .-m ? 

757 

si? 

■^4S 


Complementary Agencies*” 


US Department of Energy*' 

Energy Efficiency and Renewable Energy 9 

Fossil Energy R&D -Carbon Capture and , 

Storage (CCS) ^ 

Science I 
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¥y 2012 

1 2»\i 



i:?.' .. _ ■‘r.'.l 


Eeactctl 

Ba^t 





Aatbertty 




Subtotal- doe’ 

13 

13 

13 

13 


Environmental Protection Agency 
Environmental Programs and Management’^ 

18 

18 

16 

19 

... 

National Science Foundation 

Research and Related Activities’*' 

6 

6 

6 

3 

-3 

Department of Agriculture 

Forest Service-Forest and Rangeland Research'* 

3 

3 

3 

1 

-2 

National Aeronautics and Space 

Administration 






Science’'* 

3 

3 

3 

3 


Millennium Challenge Corporation 

Millennium Challenge Corporation” 

41 

0 

0 

0 


US Trade and Development Agency 

Trade and Development Agency^’ 

16 

16 

0 

18 

+1 

rSuiA&tahGontplementaryAgencie!^ 

100 

i 

-fO 

S6 

-J 


rotal’ ' " - fss 

»|S« 

707 

■rn^B 

- 



Footnotes: 

‘ This table shows core climate assistance from programs with climate as a primary objective. In addition, indirect climate assistance 
is provided through programs in other development actors such as agriculture, water, and healtli, that do not necessarily have a 
primary climate objective but nevertheless may provide climate benefits. Those activities have been captured in the U.S. Fast Start 
Climate Finance Report. 

^All data supersede numbers released with the 2014 President’s Budget and are current as of June 21, 2013. Budget authority 
provided in millions of dollars. Discrepancies may result from rounding and improved estimates. 

^ Core agencies for the purposes of the Federal Climate Change Expenditure Report are made of the primary climate assistance 
activities of the Department of Stale, Department of the Treasury, and US Agency for International Development (USAID). The 
Federal Climate Change Expenditures Report contained only these core agencies in previous years. 

^Diplomatic and Consular Affairs continues to support intemationai climate change activities, but because it is not a foreign assistance 
account, it has been excluded from the international assistance crosscut, beginning in FY 2011. 

'Agency subtotals and table total may not add due to rounding. 
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^The FY 2012 totals for Treasury climate programming includes a $100 mUiion transfer from the Department of State. 

’Only 50% of GEF funds arc allocated to programs related to climate (rfiange and shown here. The full amounts for GEF over 
respective columns are 2012 — 120, 2013 enacted — 129, 2013 cunent — 125, and 2014 request — 144. 

*The SCF is the second of the multi-donor Climate Investment Fun^. It sup^rts three targeted programs: the Pilot Program for 
Climate Resilience, the Forest Investment Program, and UiePro^am for Scaling-Up Renewable Energy in Low-Income Countries. 

the 2009 Omnibus appropriation, Congress combined Assistance for Eastern Europe and the Baltic States with Assistance for the 
Independent States of the Former Soviet Union, making a new account called Assistance for Europe, Eurasia, and Central Asia. 

The category of Complementary Agencies was first included in the Federal Clim^e Change Expenditures Report that followed the 
FY 201 1 President's Budget as a means to account for technical and in some cases direct support for international efforts to address 
climate change. 

’’doe funding provides global outreach on advanced clean coal technology ^dCCS for climate change mitigation and energy 
security in multilateral forums. 

'“EPA activities include Methane to Markets, international Capacity Building, and contribution to the Multilateral Fund to support the 
Montreal Protocol on Substances that Deplete the Ozone Layer. 

'^ITA funding represents activities under the Asia Pacific Pardiership to promote the development and deployment of cleaner and 
more efficient energy technologies. 

''*NSF funding is for Basic Research to Enable Agriculture Development (BREAD) through the Directomte for Biological Science. 
'■Forest Service activities include assistance to developing countries to establish and maintain sustainable landscape management. 
'^ASA activities include funding for the SERVIR initiative which consists of two web-based regional monitoring networks to 
provide environmental (land, sea, atmosphere, biota) information and projections to decision makers in Central America/Caribbean 
and East Africa. 

MCC anticipates applying FY 2013 and FY 2014 funds to support compacts with Ghana, Benin, El Salvador, Morocco, Niger, 
Tanzania, Liberia, and Sierra Leone, which may include funding to support climate change objectives. Because funds will not be 
committed until signing of a compact and the projects within each compact are still being developed, MCC cannot yet report FY 2013 
and FY 2014 funding that will support climate change objectives. 

FY 2012 Enacted includes a $100 million ESF transfer from State to Treasury for the Clean Technology Fund ($45 million), 
Strategic Climate Fund ($25 million), and the Global Environment Facility ($30 million). 

‘^FY 2013 ESF funding includes both ESF Ba,se and ESF OCO fund.s. 

Current Budget Authority for FY 201 3 throughout (his document reflects the amount the program has available for the year 
calculated as the appropriated amount (a.s reported in the FY 2013 Enacted column) minus the reductions pursuant to the Budget 
Control Act of 20 11 (P.L, 1 1 2-25) sequestration order issued on March 1 . 20 1 3, and accounting for any known and applicable 
reprogrammings, transfers, or other related adjustments. Estimates are current as of June 21. 2013 and are subject to change. 

USTDA provides funding for various forms of investment analysis and technical assistance to promote investment opportunities for 
U.S. companies in developing countries. USTDA has expanded its clean energy project portfolio dramatically over the last few years. 
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5. Energy Tax Provisions That May 
Reduce Greenhouse Gases 


This report includes existing energy tax provisions and energy payments in lieu of tax provisions 
which may reduce greenhouse gases. All references to the Code are intended to refer to the Internal 
Revenue Code of 1 986, unless otherwise specified. Summary descriptions of the provisions are 
provided below and the associated revenue effects are shown in Table 5. A tax expenditure is an 
exception to baseline provisions of the tax structure that usually results in a reduction in the amount of 
tax owed. In addition to categories of tax expenditures described in previous Federal climate change 
expenditures reports, this report contains estimated payments from the Department of the Treasury 
authorized by Section 1 603 of the American Recovery and Reinvestment Act. 

All tax expenditure estimates presented here were based upon current tax law enacted as of December 
31, 2012. Expired or repealed provisions are not listed if their revenue effects result only from 
taxpayer activity occurring before fiscal year 2012. Tax expenditure information can also be found in 
Analytical Perspectives, Budget of the United States Government, Fiscal Year 2014, Chapter 16.^ 

Energy production credit - The Code provides a credit for certain electricity produced from wind 
energy, biomass, geothermal energy, solar energy, small irrigation power, municipal solid waste, 
qualified hydropower production, or marine and hydrokinetic renewable energy, and sold to an 
unrelated party. 

Energy investment credit - The Code provides credits for investments in solar and geothermal energy 
property, qualified fuel cell property, qualified microturbine property, geothermal heat pumps, 
qualified small wind property and combined heat and power property. Owners of renewable power 
facilities that qualify for the energy production credit may instead elect to take an energy investment 
credit. 

Credit for alternative motor vehicles and refueling property - lite Code allows a number of credits 
for certain types of vehicles and property. These are available for alternative fuel vehicle refueling 
property, fuel cell vehicles and plug-in electric drive motor vehicles. 

Exclusion of utility conservation subsidies - In certain circumstances, public utilities offer rate 
subsidies to non-business customers who invest in energy conservation measures. 

Credit for holding clean renewable energy bonds - The Code provides for the issuance of Clean 
Renewable Energy Bonds which entitles the bond holder to a Federal income tax credit in lieu of 
interest. The limit on the volume issued in 2009-2010 is $2.4 billion. 


’ Several temporary provisions, including the energy production tax credit, the energy invesitment credit, the credit for 
refueling property, the credit for energy efficient improvements to existing homes, the credit for construction of new 
energy efficient homes, and the credit for energy efficient appliances, were extended or modified under the American 
Taxpayer Relief Act of 20 1 2. The tax expenditure estimates in this report do not reflect the extension of these tax 
incentives. 
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Allowance of deduction for certain energy efficient commercial building property - The Code allows 
a deduction, per square foot, for certain energy efficient commercial buildings property installed on or 
in a commercial building. 

Credit for construction of new energy efficient homes - The Code allows contractors a tax credit of 
$2,000 for the construction of a qualified new energy-efficient home with an annual level of heating 
and cooling energy consumption at least 50 percent below a reference energy standard. The Code also 
allows a tax credit of $ 1 ,000 for the construction of a qualified new energy-efficient manufactured 
home with an annual level of heating and cooling energy consumption at least 30 percent below a 
reference energy standard. 

Credit for energy efficiency improvements to existing homes - The Code provides an investment tax 
credit for expenditures made on insulation, exterior windows (including skylights), exterior doors, and 
metal or asphalt roofs with appropriate pigmented coatings or cooling granules that improve the 
energy efficiency of a home and meet certain standards. The Code also provides a credit for purchases 
of advanced main air circulating fans, natural gas, propane, or oil furnaces or hot water boilers, and 
other qualified energy efficient property. 

Credit for residential energy efficient property - The Code provides an investment tax credit for 
expenditures made on solar electric property, solar hot water heaters, fuel cells, small wind turbines, 
and geothermal heat pumps for use in a residence. 

Credit for energy efficient appliances - The Code provides tax credits for the manufacture of energy 
efficient dishwashers, clothes washers, and refrigerators. The amount of the tax credit depends on the 
energy efficiency of the appliance. 

Advanced energy property credit -The Code provides a 30 percent investment credit for property 
used in a qualified advanced energy manufacturing project. The T reasury Department may award up 
to .$2.3 billion in tax credits for qualified investments. 

Credit for qualified energy conservation bonds - The Code provides for the issuance of energy 
conservation bonds which entitle the bond holder to a Federal income tax credit in lieu of interest. The 
limit on the volume issued in 2009 is $3.2 billion. 

Industrial C02 capture and sequestration tax credit - The Code allows a credit of $20 per metric ton 
for qualified carbon dioxide captured at a qualified facility and disposed of in secure geological 
sequestration. The Code also allows a credit of $ 1 0 per metric ton of qualified carbon dioxide that is 
captured at a qualified facility and used as a tertiary injectant in a qualified enhanced oil or natural gas 
recovery project. 

Energy payments in lieu of energy investment credit - Section 1 603 of the American Recovery and 
Reinvestment Tax Act of 2009 (Section 1603) authorizes the Treasury Department to make payments 
to persons who place in service specified energy property in 2009, 2010, or 201 1 or whose 
construction commenced in 2009, 20 1 0, or 20 1 1 . Firms can take an energy payment in lieu of the 
energy production credit or the energy investment credit. 
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Table 5 

Energy Tax Provisions That May Reduce Greenhouse Gases 

(Revenue effect in millions of dollars) 



2*112 

21113 

20J4 

2U1S 


2017 

:nts 

2014- 

2018 

Energy Production Credit 

{without coal)' 

1,452 

1,719 

1,759 

1,719 

1,629 

1,428 

1,088 

7,622 

Energy Investment Credit" 

1,040 

1,270 

!,360 

1,670 

1,880 

I, HO 

240 

6,260 

Tax credit for alternative motor 
vehicles and refueling properly^ 

100 

180 

260 

400 

610 

670 

500 

2,440 

Exclusion of utility conservation 
subsidies 

270 

250 

250 

250 

250 

250 

240 

1,240 

Credit for holding clean renewable 
energy bonds 

70 

70 

70 

70 

70 

70 

70 

350 

Allowance of deduction for certain 
energy efficient commercial building 
property 

70 

70 

40 

20 

0 

0 

-20 

40 

Credit for construction of new energy 
efficient homes 

70 

40 

20 

0 

0 

0 

0 

20 

Credit for energy efficiency 
improvements to existing homes 

780 

0 

0 

0 

0 

0 

0 

... 

Credit for energy efficient appliances 

210 

300 

130 

120 

100 

0 

0 

350 

Credit for residential energy efficient 
properties'* 

910 

1,010 

1,140 

1,270 

1,420 

600 

0 

4,430 

Qualified energy conservation bonds 

20 

30 

30 

30 

30 

30 

30 

150 

Industrial C02 capture and 
sequestration tax credit 

60 

60 

70 

80 

110 

210 

160 

630 

TiaPro\>isiomS«bic>ia! 

5M52 


sm 


6,099 

4,368 

3,308' 

33, 33^ ^ 

Energy Payments in lieu of energy 
investment credit^'^ 

5 MO 

8.080 

4.710 

2.520 

1580 

330 

0 

9,140 

ProMkinii, plus Fnerg> 

P!i>mcnts ToMi 

10,131 13.079 


m 

: : 

■i: 

-M 1 

-0 1 

32,6’2 


I’ootnote-s; 

’Estimates of revenue loss from coa! provisions have been removed from the tax expenditure estimate in the budget. In previous 
years, the Expenditures Report cited the New Technology Credit. 

^In previous years the Energy Investment Credit was contained within the New Technology Credit. The Energy investment Credit 
also includes the business installation of fuel cells, which was an independent entry in tables from previous years. These estimates 
do not exclude microturbine credits which were removed in previous expenditures reports, however the estimates are expected to be 
too small to affect these figures which are rounded to the nearest $10 million. 

^In previous reports the tax credit for alternative motor vehicles and refueling property was referred to as the tax credit and 
deduction for clean-burning vehicles. 

!n previous years the credit for residential energy efficient property was referred to as the credit for residential purchases/ 
installations of solar and fuel cells. 

^ Firms can take an energy payment in lieu of the energy investment credit for facilities placed in service in 2009, 2010, or 201 ! or 
whose construction commenced in 2009, 2010, or 201 1. The payments are considered outlays and are direct substitutes for the 
energy tax provisions. 
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6, Climate Adaptation, Preparedness. 
AND Resilience 


Climate change is a complex, interdisciplinary issue with the potential to affect nearly every sector and 
level of governmental operations. Across the United States and the world, climate change is already 
affecting communities, livelihoods, and the environment. To address these challenges and ensure the 
nation is prepared and resilient to the impacts of climate change, in 2009, the Administration convened 
the Interagency Climate Change Adaptation Task Force, co-chaired by the Council on Environmental 
Quality (CEQ), the Office of Science and Technology Policy (OSTP), and the National Oceanic and 
Atmospheric Administration (NOAA), and including representatives from more than 20 Federal 
agencies. In addition, on October 5, 2009, President Obama signed an Executive Order directing the 
Task Force to develop recommendations for how the Federal Government can strengthen policies and 
programs to better prepare the nation to adapt to the impacts of climate change. 

in its 2010 Progress Report, the Task Force called on Federal agencies to demonstrate leadership on 
climate change adaptation. Rising sea levels, drought, extreme weather events, loss of land and sea 
ice, and other climate-related impacts threaten communities, ecosystems, and Federal services and 
assets. The 2010 Task Force Report determined that the Federal Government has a responsibility to 
safeguard Federal services and resources and to help states, tribes, and communities manage climate- 
related risks by improving access to climate information, enhancing coordination and capacity, and 
leading and supporting actions that reduce vulnerability and increase resilience. In response. Federal 
agencies are taking steps to prepare the nation for the impacts of climate change and are making 
significant progress. These actions are outlined in agencies’ first ever Climate Change Adaptation 
Plans, which were released in February 201 3 as part of the annual Strategic Sustainability Planning 
Process. These plans outline initiatives to reduce the vulnerability of Federal programs, assets, and 
investments to the impacts of climate change, such as sea level rise or more frequent or severe extreme 
weather. Agency adaptation plans highlight actions to plan for and address these impacts in their 
programs and operations, and protect taxpayer investments. 

Agencies are also developing collaborative approaches within the government to build coordinated 
and comprehensive responses to the impacts of climate change in all sectors. The first of these efforts 
have focused on building the climate preparedness and resilience of natural resources, including 
oceans and coasts, wildlife, and water resources. Federal agencies worked with stakeholders to 
develop a National Action Plan for managing freshwater resources in a changing climate to assure 
adequate water supplies and protect soil and water quality, human health, property, and aquatic 
ecosystems. Federal agencies also worked with state, tribal, and local representatives to develop a 
National Fish, Wildlife and Plants Climate Adaptation Strategy, for safeguarding our nation’s species 
and natural resources (http://www.wildlifeadaptationstrategy.gov). The final strategy was released in 
March 2013. 

There are numerous efforts across the Federal Government for preparing and building resilience to the 
impacts of climate change on various critical sectors, institutions, and agency mission responsibilities. 
The President’s Climate Action Plan highlights many key efforts to advance climate adaptation, 
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preparedness and resilience. Successful efforts to build resiliency and adaptation often involve 
integrating climate change considerations into existing agency programs, projects, and activities rather 
than establishing separate and distinct programs. This creates a challenge when attempting to fully 
account for all adaptation resources. While the Administration continues to develop methodologies to 
account for a broader suite of adaptation programs across ail critical sectors, this report used the 
following summary of Department of the Interior activities designed to promote adaptation as an 
example of one agency’s efforts in this area. These Department of the Interior activities also reflect a 
variety of interagency efforts to address key adaptation challenges that cut across the jurisdictions and 
missions of individual Federal agencies, and affect fresh water, oceans and coasts, and fish, wildlife 
and plants. 

An early example of agency efforts to promote climate preparedness and resilience is the work of the 
Department of the Interior to gain effective and broad collaboration to determine the causes and 
implement changes to reduce climate impacts to lands, waters, natural and cultural resources. 

A key component of this initiative is the development of a network of Landscape Conservation 
Cooperatives (LCCs), which are applied conservation science partnerships that provide scientific and 
technical support for spatially-explicit conservation goals and for integrated, adaptive management 
actions at landscape scales. LCCs are composed of and depend on other Federal agencies, tribal, local 
and State partners, and the public in crafting practical, landscape-level strategies for managing climate 
change impacts in coordination with the Department’s Climate Science Centers (CSCs). The focus of 
the CSCs includes impacts of climate change on fish, wildlife, and habitats, including wildlife 
migration patterns, wildfire risk, drought, or invasive species that typically extend beyond the borders 
of any particular Federal or Tribal land holding. 

With resident staff and through connections with partners, LCCs develop, test, implement, and 
monitor conservation strategies that respond to the dynamic landscape changes resulting from climate 
change. The LCCs facilitate broad availability of data, modeling, and tools to land managers that 
allow them to analyze and model trends in species and habitat changes. LCCs also support improved 
management of water resources, historical and cultural resources, and resources that are needed by 
Indian Tribes and Alaska Natives. 

The FY 2014 President’s Budget continues support for cooperative landscape conservation in the face 
of climate change and other environmental stressors. The National Park Service supports managers 
with the tools to inventory changes and adapt management practices with a $6 million increase. The 
Bureau of Indian Affairs provides a $9 million increase to better integrate climate adaptation work on 
trust land and to support Tribal participation with the CSC and the Landscape Conservation 
Cooperatives, including the use of traditional ecological knowledge in adaptation management. These 
funding levels provide the critical science to support Interior’s $110 million Climate Change Wildlife 
Adaptation initiative. The Bureau of Reclamation continues to support cooperative landscape 
conservation, focusing on climate change implications for water resources management and 
addressing the Department’s Priority Goal for Climate Change through vulnerability assessments, 
adaptation actions, and development of improved assessment tools through collaboration with CSCs 
and other climate science entities. 
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Table 6 

Natural Resources Adaptation 

(Budget authority in millions of dollars) ' 



n 20i: 

FsMlrd 

Budget 

\iilliorit% 

^Y 201J 
(URTlrd 
Ruifnei 
Alilhonly 

i \ :oi.i 

< uirent 
Biidgrc ^ 



Department of Interior 






National Park Service - Operation of the 

National Park Service 

3 

3 

3 

9 

+6 

Fish and Wildlife Service - Resource 

Management 

60 

67 

64 

65 

-2 

Bureau of Land Management - Management of 
Lands and Resources 

18 

18 

16 

21 

+3 

Bureau of Indian Affairs - Operation of Indian 
Programs" 

0 

1 

! 

10 

+9 

Bureau of Reclamation - Cooperative Landscape 
Conservation 

7 

6 

6 

5 

-1 

Total - Natural Resources Adaptation : 


9^ 


- 



Footnotes; 

'All data supersede numbers released with the 2014 President's Budget. Budget Authority provided in millions of dollars. 
Discrepancies resulted from rounding and improved estimates. Funding in the table doe.s not include USGS climate change adaptation 
research, which is captured within USGCRP totals. 

^BIA activities include: assisting Tribes and Alaska Natives with land and resource management, and adaptive management strategies 
to deal with the effects ofctimate change they are experiencing or expect to experience; providing climate change funds to Tribes for 
mitigation and adaptation projects that are deemed high priority; and provide climate change funds for Tribe,s to actively engage and 
participate in the Climate Science Cenlens, LCCs. and the many other climate change implementation projects that require tribal input, 
Current Budget Authority for FY 2013 throughout this document reflects the amount the program has available for the year calculated 
as the appropriated amount (as reported in the FY 20 ! 3 Enacted column) minus the reductions pursuant to the Budget Control Act of 
201 1 (P.L. 1 12-25) sequestration order issued on March I. 2013. and accounting for any known and applicable reprogrammings, 
transfers, or other related adjustments. Estimates are current as of June 21, 2013 and are subject to change. 
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Appendix 

ACCOUNTING OF FEDERAL CLIMATE CHANGE 

Expenditures by Agency 
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Table 7 

Climate Change Expenditures by Agency 

Details by Agency/Account 

(Budget authority in millions of dollars)' 

The following is a listing of Federal climate change expenditures by agency and by line item in the 
President’s 2014 Budget Appendix, Budget Appendix line items show account level data and may not 
reflect sub-account level climate change information. The data in this table may be subsets of an 
account. 


( liiiiate (Tiaiiitv Expenditures 

FV2«li 

FY 2013 

l A :>.ti3 

s* ?w v : 


•, Enacted '. 

1 HHClCd 




In Ayfiicx 

Bstfget 

»ii>l8« 




' 'Anthpriiy 

Aiitlwrtly 



2013-2014 

Denartment of Aericulture 

Global Change Research Program 

Agricultural Research Service 

36 

36 

38 

52 

+ 16 

National Institute of Food and Agriculture 

50 

40 

40 

43 

+3 

Economic Research Service 

2 

2 

2 

2 

... 

Forest Service - Forest and Rangeland Research 

26 

25 

25 

28 

+3 

National Agricultural Statistics Service 

1 

1 

1 

I 


Natural Resources Conservation Services 

i 

1 

1 

1 


USDA- GCRP Subtotal 

116 

104 

106 

126 

22 

Clean Energy Technology 

Natural Resources Conservation Service - 

6 

6 

0 

4 

-2 

Conservation Operations 

Agricultural Research Service - Salaries and 

Expenses 

National Institute of Food and Agriculture - 
Research and Education Activities 

33 

3! 

32 

57 

39 

51 

32 

+7 

56 

-5 

Forest Service - Commercializatiori/Renewable 
Energy 

26 

23 

23 

28 

+5 

Rural Business Service - Value Added Producer 






Grants (Cooperative Development Grants) 






Rural Business Service - Rural Energy for America 
Program 

3 

3 

3 

20 

+16 

Rural Business Cooperative Service - Guaranteed 
Business and Industry Loans 

4 

6 

5 

6 

- 

Rural Business Cooperative Service - Rural 

Economic Development Loans 

0 

0 

0 

0 

... 

Economic Research Service 

2 

2 

2 

2 

... 

Office of the Chief Economist ~ Salaries and 

Expenses 

4 

3 

3 

4 

+1 

Rural Utilities Service - High Cost Energy Grants 

4 

4 

4 

0 

.4 
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< iiiiKito Change Kxiu'ixiiluivs 

FY20J2 


\ \ Mli 









Badge! 





Aefliority 

' Aathi^riO 

AiithorUv 

XllChairil^ 

2013-20M 

2008 Farm Bill, Mandatory Funding 

Rural Business Service - Rural Energy for America 
National Institute of Food and Agriculture - 
Biomass Research and Development 

22 

40 

0 

0 

0 

0 

70 

26 

+70 

+26 

Farm Service Agency - Biomass Crop Assistance 
Program 

17 

0 

0 

0 

- 

Farm Service Agency - Commodity Credit 
Corporation 

0 

170 

16i 

0 

-170 

Natural Resources Conservation Service - Farm 
Security and Rural Investment Programs 

Rural Business Service - Bioenergy Program for 
Advanced Biofuels 

16 

14 

14 

14 

: 

65 

0 

0 

0 

Subtotal - mandatory funding 

160 

184 

175 

110 

-74 

Subtotal - discretionary funding 

116 

138 

130 

155 

+ /S 

USDA- Clean Energy Subtotal 

275 

322 

305 

265 

-57 

Internationa! Assistance 






Forest Service-Forest and Rangeland Research 

3 

3 

3 

' 

-2 

Total-ESDA 

394 

429 

414 

392 

-37 

Denartment of Commerce 

Global Change Research Program 

National Oceanic and Atmospheric Administration 
- Operations, Research, and Facilities 

245 

247 

233 

307 

+60 

National Oceanic and Atmospheric Administration 

69 

64 

64 

59 


- Procurement, Acquisition, and Construction 


National Institute of Standards and Technology 
(NIST) 

5 

5 

5 

5 

... 

DOC- GCRF Subtotal 

319 

316 

302 

371 

+55 

Clean Energy Technology 

National Institute of Standards and Technology 
(NIST) - Scientific and Technological Research 
and Services 

40 

40 

40 

40 

... 

National Oceanic and Atmospheric Administration 

0 

0 

0 


+3 

Operations, Research and Facilities 


DOC- Clean Energy Subtotal 

40 

40 

40 

43 

+3 

Total- Denartment of Commerce 

359 

356 

342 

414 

+58 
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CiiiiKilc Cliiiii^e r!\|K‘ii(liliitTs 

FY 2012 





Ettacfed 

4/- 




hy A^cnev 

Budget 

RuU«m 




AuthoriQr 





2013-2014 

Deoartment of Defense 

Clean Energy Technology 

Research, Development, Test and Evaluation, Army 

32 

29 

29 

32 

+2 

Research, Development, Test and Evaluation, Navy 

231 

186 

176 

226 

+40 

Research, Development, Test and Evaluation, Air 
Force 

118 

203 

190 

153 

-50 

Research, Development, Test and Evaluation, 

Defense Wide^ 

101 

46 

42 

46 

... 

Total- Deoartment of Defense 

481 

465 

437 

457 

-8 


DeDartment of Enerav 

Global Change Research Program 

Science - Biological & Environmental Research 

211 

213 

209 

220 

+7 

Clean Energy Technology 

Energy Efficiency and Renewable Energy 

1,819 

1,810 

1,719 

2,788 

+978 

Electricity Delivery and Energy Reliability 

133 

133 

126 

153 

+20 

Nuclear Energy 

111 

765 

723 

733 

-32 

Fossil Energy R&D - Carbon Capture and Storage 
(CCS) and Power Systems 

472 

446 

425 

375 

-71 

Science - Fusion, Sequestration, and Hydrogen 

Energy Transformation Acceleration Fund - 

902 

924 

883 

1,067 

+143 

Advance Research Projects Agency- Energy 
(ARPA-E) 

275 

264 

251 

379 

+114 

Bonneville Power Administration Fund 

15 

17 

17 

17 

— 

Race to the Top for Energy Efficiency and Grid 
Modernization 

0 

0 

0 

200 

+200 

HomeStar 

0 

0 

0 

300 

+300 

Energy Security Trust 

0 

0 

0 

200 

+200 

DOE- Clean Energy Subtotal 

4,388 

4,359 

4,144 

6,212 

+1,853 

International Assistance 

Energy Efficiency and Renewable Energy 

9 

9 

9 

9 


Fossil Energy R&D - Carbon Capture and Storage 






(CCS) and Power Systems 






Science 

1 

1 

I 

I 

... 

DOC- International Assistance Subtotal 

13 

13 

13 

13 


Adiustments for proerams included in multiple 
caleeories — DOE 

-n 

-n 

-73 

-73 

... 

Total- DOE 

4,599 

4,572 

4,353 

6,432 

+1,860 
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('iimiilc ('ha^^c K\pcn(litijre> 
!>> A}»oik*\ 


Fyaon 

EBMfed 

Ba«fg«t 

Anthorily 


K\ 20 iJ 
Enunr.l 


Auihfidtv 


n 2013 
Ciimiit 
Buduet 
Authority' 


}'Y 2014 
I'ropoNed 
Budget 
Authority 


C hAiiite in 
Budget 
Authori(>' 

20]3.2«r4 


Department of Health and Human 
Services 

Global Change Research Program 
Centers for Disease Control and Prevention 
National Institutes of Health 
HHS- GCRP Subtotal 

TotabHHS 


Department of the Interior 

Global Change Research Program 

U.S. Geological Survey - Surveys, Investigations, 

and Research 

Natural Resources Adaptation 

National Park Service - Operation of the National 

Park Service 

Fish and Wildlife Service - Resource Management 
Bureau of Land Management - Management of 
Lands and Resources 

Bureau of Indian Affairs - Operation of Indian 
Programs’ 

Bureau of Reclamation - Cooperative Landscape 
Conservation 

D01> Natural Resources Adaptation Subtotal 
TotaLDOl 

Department of State 

Global Change Research Program 

Other-non-acid 

International Assistance 
Diplomatic and Consular Affairs 
Economic Support Fund 
Internationa! Organizations and Programs 
State- International Assistance Subtotal 

Total-State 


6 7 7 7 


8 

8 

8 

8 


14 

15 

14 

15 

... 

!4 

15 

14 

15 




59 

58 

55 

72 

+14 

3 

3 

3 

9 

+6 

60 

67 

64 

65 

-2 

18 

IS 

!6 

21 

+3 

0 

1 

! 

10 

+9 

7 

6 

6 

5 

-i 

88 

95 

90 

no 

+ 15 

147 

153 

145 

182 

+29 


3 

3 

3 

3 

... 

0 

0 

0 

0 


96 

96 

91 

94 

-3 

37 

37 

35 

39 

+2 

133 

132 

126 

133 

+1 

133 

132 

126 

133 

+1 
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FY20I2 






Enacted 

Ensrfed 




b\ Vgi'iio 


RuUuei 




Aurtiorby 






Department of Transportation 
Global Change Research Program 
Federal Highway Administration - Federal-Aid 
Highways 

Federal Aviation Administration - Research, 
Engineering, and Development 
Federal Transit Administration - Research and 
University Research Centers 
DOT- GCRP Subtotal 

Clean Energy Technology 

National Highway Traffic Safety Administration 

Research and Innovative Technology 

Administration - Research and Development 

Federal Aviation Administration - Research, 

Engineering, and Development 

Federal Aviation Administration -Facilities and 

Equipment 

Federal Transit Administration - Research and 
University Research Centers and Formula and Bus 
Grants 

Federal Railroad Association - Railroad Research 

and Development 

DOT- Clean Energy Subtotal 

TotabDOT 


Department of the Treasury 
International Assistance 
Debt Restructuring - Tropical Forestry 
Conservation 

Global Environment Facility 
Clean Technology Fund 
Strategic Climate Fund 
Total-Treasury 

Environmentai Protection Agency 

Global Change Research Program 

Science and Technology 

Clean Energy Technology 
Environmental Programs and Management 
Science and Technology 
EPA-Clean Energy Subtotal 


0 

1 

0 

1 

0 

I 

0 

1 


i 

0 

1 

0 

1 

0 

I 

0 



1 

* 

* 

1 

... 

10 

I 

10 

I 

8 

1 

n 

I 

+ 1 

21 

17 

20 

18 

+1 

7 

5 

4 

5 

+ 1 

52 

23 

22 

15 

-8 

1 

2 

1 

3 

+ l 

91 

57 

56 

52 

-5 

92 

58 

57 

53 

-5 


12 

12 

11 

0 

-12 

60 

65 

62 

72 

+7 

230 

185 

175 

216 

+31 

75 

50 

47 

68 

+18 

377 

311 

296 

356 

+44 


18 

19 

17 

20 

+1 

99 

99 

95 

106 

+7 

IS 

17 

16 

10 

-7 


U7 116 III U5 
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‘V='. 

tY20I2 
Eaacted . 

' Badgct 
Attthorhy 

F.Mrifi 

Huiieei 

Aiiilioriit 

fill 


HI 

Internationai Assistance 

Environnientat Programs and Management 

IS 

18 

16 

19 



Adjustments for programs included in multiple 






categories — EPA 

Tota!-EPA 

144 

144 

137 

145 

+1 

Millennium Challenge Corporation 

International Assistance 

Millennium Challenge Corporation 

4! 

0 

0 

0 


Total-MCC 

41 

0 

6 

0 

... 

National Aeronautics and Space 
Administration 

Global Change Research Program 

Science 

1,390 

1,444 

1,428 

1,493 

+49 

Clean Energy Technology 

Aeronautics 

259 

262 

255 

284 

+22 

Exploration 

9 

7 

6 

9 

+ ! 

Space Technology 

28 

15 

15 

28 

-t-14 

NASA-Clean Energy Subtotal 

296 

284 

276 

321 

+37 

Internationai Assistance 

Science 

3 

3 

3 

3 

— 

Adjustments for programs included in multiple 

.3 

.3 


.3 


categories - NASA 

Total-NASA 

1,686 

1,728 

1,704 

1,814 

+86 

National Science Foundation 

Global Change Research Program 

Research and Related Activities 

333 

328 

316 

326 

-2 

Clean Energy Technology 

Research and Related Activities 

341 

352 

346 

372 

+20 

international Assistance 

Research and Related Activities 

6 

6 

6 

3 

-3 

Total-NSF 

680 

686 

668 

701 

+15 
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liaii{*c rvpciwliturcs 

by A<it*ncv 

FYM12 

Eaacted. 

AstilDrify 





Nuclear Resulatorv Commission 

Clean Energy Technology 

Salaries and Expenses 

83 

82 

57 

86 

+4 

Total- NRC 

83 

82 

57 

86 

+4 

Smithsonian Institution 

Global Change Research Program 

Salaries and Expenses 

8 

8 

8 

8 


Total- Smithsonian 

8 

8 

8 

8 

... 

Tennessee Valiev Authoritv 

Clean Energy Technology 

Tennessee Valley Authority Fund 

9 

n 

!1 

10 

-! 

Total- TVA 

9 

11 

n 

10 

-1 

us Trade and Develonment Aaencv 

International Assistance 

Trade and Development Agency 

16 

16 

0 

18 

+1 

Total-TDA 

16 

16 

0 

18 

+1 

U.S. Asenev for International 
Development 

Global Change Research Program 

Development Asslstance-non-add 

11 

11 

11 

14 

+3 

International Assistance 

Assistance for Europe, Eurasia, and Central Asia 

15 

0 

0 

0 


Development Assistance 

322 

322 

308 

317 

-5 

Economic Support Fund 

!2 

28 

27 

32 

+4 

International Disaster Assistance 

0 

0 

0 

0 

... 

USAID-International Assistance Subtotal 

348 

350 

334 

349 

-1 

Total- USAID 

348 

350 

334 

349 

-1 
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|H|HB _ ■ 

FY2U2 
' Eaacted' 
Budget 
^ Authority 

v\ :<tij 
Kuiiileo 

Au(ti«>riiv 

E 









Ttiliil AH 

9,649 

•>,519 

».l 16 

1 L5<»y 

•2.951 

Energy Tax Provisions That May Reduce 
Greenhouse Gases 

5,052 

4,999 

4,999 

5,129 

+ 130 

Energy Payments in lieu of energy investment 
credit 

5,080 

8,080 

8,080 

4,710 

-3,370 

l'i)t:il All A^i'ncies + Tax Provisions ; 

19,781 

22,598 

22. W5 

2I.40S 

-I.1S9 


Footnotes; 

' Totals may not sum due to rounding. 

^ Current Budget Authority for FY 2013 throughout this document reflects the amount the program has available for the year calculated 
as the appropriated amount (as reported in the FY 201 3 Enacted column) minus the reductions pursuant to the Budget Control Act of 
201 1 (P.L. 1 12-25) sequestration order issued on March 1, 2013, and accounting for any known and applicable reprogrammings, 
transfers, or other related adjustments. Estimates are current as of June 2K 2013 and are subject to change. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF NEBRASKA 


STATE OF NEBRASKA, ) Case No. 4: 14-cv-3006 

) 

Plaintiff, ) 

) COMPLAINT FOR 

V. ) DECLARATORY AND 

) INJUNCTIVE RELIEF 

UNITED STATES ENVIRONMENTAL ) 

PROTECTION AGENCY; and GINA ) 

McCarthy, Administrator, U.S. EPA, ) 

) 

Defendants. ) 


INTRODUCTION 


1. On January 8, 2014, the United States Environmental Protection Agency (“EPA” 
or “Agency”) published a proposed rule entitled “Standards of Performance for Greenhouse Gas 
Emissions From New Stationary Sources: Electric Utility Generating Units, Proposed Rule,” 79 
Fed. Reg. 1430 (“Proposed Rule”). The Proposed Rule purports to establish a new source 
standard of performance (“NSPS”) for the emission of carbon dioxide (“CO 2 ”) from new electric 
utility steam generating units (“EGUs”). See, 42 U.S.C. § 741 1(b). 

2. The State of Nebraska (“State”) challenges the Proposed Rule as a violation of the 
Energy Policy Act of 2005 (“Act”), 42 U.S.C. §§ 15801 etseg. 

3. Section 402(i) of Act provides that: 

No technology, or level of emission reduction, solely by reason of 
the use of the technology, or achievement of the emission 
reduction, by 1 or more facilities receiving assistance under this 
Act shall be considered to be adequately demonstrated for 
purposes of section 111 of the Clean Air Act. 


42 U.S.C. § 15962(i). 
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4. The Proposed Rule, in contravention of these prohibitions, considers instances 
carbon capture and storage (“CCS”) technology deployment financed with federal assistance 
under the Act to support the finding that CCS is “adequately demonstrated” for purposes of 
section 11 1 of the Clean Air Act (“CAA”), 42 U.S.C. § 741 1. 

5. The State challenges the Proposed Rule’s consideration of these facilities’ 
deployment of CCS as unlawful final agency action pursuant to the Administrative Procedure 
Act (“APA”). 5 U.S.C. §§ 701 el seq. The State seeks a declaration that the Proposed Rule’s 
consideration of federally-financed CCS projects is “not in accordance with law” and “in excess 
of statutory . . . authority.” 5 U.S.C. § 706(2)(A), (C). The State also requests injunctive relief, 
including an order from this Court directing EPA to cease further action on the NSPS rulemaking 
and withdraw the Proposed Rule, 

■ITlRlSniCTION AND VENUE 

6. The Court has jurisdiction over this action pursuant to 28 U.S.C. § 1331, because 
the States allege a violation of federal law; the APA, 5 U.S.C. §§ 701-706; and the Declaratory 
Judgment Act, 28 U.S.C. §§ 2201-2202, which provides for declaratory and other relief 

7. Venue is proper in thisjudicial district pursuant to 28 U.S.C. § 1391(e). 

PARTIES 

8. The Nebraska Department of Environmental Quality (“NDEQ”) has assumed 
authority to implement and enforce many of the CAA permitting and standard-setting programs 
within its borders. In particular, the State implements an EPA-approved preconstruction permit 
program for major stationary sources under the CAA’s Prevention of Significant Deterioration 


2 
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(“PSD”) and nonattainment new source review (“NSR”) provisions, for which NSPS serve as the 
baseline emission standard. See generally, 42 U.S.C. §§ 7470-7479; §§ 7501-7503. 
Furthermore, finalization of the Proposed Rule would arguably trigger the commencement of the 
rulemaking process for new source performance standards for existing electric utility generating 
units for which the State is primarily responsible. See, 42 U.S.C. § 7411(d). 

9. The United States Environmental Protection Agency is the federal agency 
responsible for the implementing the CAA in cooperation with the State, 

10. Gina McCarthy, Administrator of the EPA, is charged with the supervision and 
management of the Agency’s responsibilities under the CAA. The State names Administrator 
McCarthy as Defendant in her official capacity only. 

STATUTORY AND REGULATORY FRAMEWORK 
1. Establishment of NSPS and Regulation of Stationary Sou rces under the CAA 

11. The CAA authorizes regulation of emissions of air pollutants from new stationary 
sources which may reasonably be anticipated to endanger public health or welfare through the 
establishment of Federal performance standards, i.e. NSPS. See, 42 U.S.C. § 741 1(b)(1)(B). 

12. The NSPS for new stationary sources must be based on the “best system of 
emission reduction” that the “Administrator determines has been adequately demonstrated.” 42 
U.S.C, §741 1(a)(1), 

13. The NSPS then serves as the baseline for the State when determining the 
appropriate emission standard representing the “best available control technology” to be included 
in permits issued under the CAA’s PSD program. See, 42 U.S.C. § 7465(a)(4); see also, 42 
U.S.C. § 7469(3). Similarly, the NSPS serves as the baseline for the State when determining the 
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appropriate emission standard representing the “lowest achievable emission rate” to be included 
in permits issued under the CAA’s NSR program. See, 42 U.S.C. § 7503(a)(2); 42 U.S.C. § 
7501(3). 

n. The Energy Policy Act of 2005 

14. The Clean Coal Power Initiative (“CCPl”) was established in 2002 as a 
partnership between government and industry, with a focus on implementing the President’s 
National Energy Policy recommendation to increase investment in clean coal technology. See, 
“Notice of Intent to Prepare an Environmental Impact Statement and Notice of Proposed 
Floodplain and Wetlands Involvement for the Kemper County IGCC Project, Kemper County, 
MS,” 73 Fed. Reg. 54,570 (September 22. 2008). 

15. On August 8, 2005, the CCPl was codified as part of the Energy Policy Act of 
2005. Pub. L. 109-58. Title IV of the Act addresses development of coal resources. Subtitle A 
of that Title, which codifies the CCPl, authorizes the appropriation of funds to the Secretary of 
Energy to assist projects seeking to “advance efficiency, environmental performance, and cost 
competitiveness.” See, 42 U.S.C. §§ 15961 (a); 15962(a). 

16. Section 402 specifies that in order “to be eligible to receive assistance” under the 
CCPl a project must “advance efficiency, environmental performance, and cost competitiveness 
well beyond the level of technologies” that are currently in “commercial service” or which have 
been “demonstrated on a scale that the Secretary [of DOE] determines is sufficient to 
demonstrate that commercial service is viable as of the date of enactment” of the Energy Policy 
Act. 42 U.S.C. § 15962(a). 

17. The Act’s objective of financing and developing only those projects seeking to 
achieve a level of efficiency, environmental performance, and cost-competitiveness beyond that 
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achieved by current, commercially available and demonstrated technologies is supported by the 

protection provided against premature regulatory mandates based on such projects: 

(i) Applicability .-No technology, or level of emission reduction, 
solely by reason of the use of the technology, or achievement of 
the emission reduction, by 1 or more facilities receiving assistance 
under this Act, shall be considered to be- 

(1) adequately demonstrated for purposes of section 1 1 1 of 
the Clean Air Act (42 U.S.C. 7411); 

(2) achievable for purposes of section 169 of that Act (42 
U.S.C. 7479); or 

(3) achievable in practice for purposes of section 171 of 
that Act (42 U.S.C. 7501). 

42 U.S.C. § 15962(i). 

III. The Proposed Rule 

18. The Proposed Rule would establish an emission limit of 1,100 pounds of COj per 
megawatt hour (“MWh”) for utility boilers and Integrated Gasification Combined Cycle units 
based on partial implementation of carbon capture and storage (“CCS”) as the “best system of 
emission reduction”. 79 Fed. Reg. 1430, 1433. EPA states it considered the expected 
performance of the CCS technology at a number of facilities, including the Kemper County 
Energy Facility (“Kemper”), Texas Clean Energy Project (“TCEP”), and Hydrogen Energy 
California (“HECA”) facilities, in Finding that CCS is “adequately demonstrated.” See, e.g., 79 
Fed. Reg. 1434 (“The existence and apparent ongoing viability of these projects which include 
CCS justify a separate BSER determination for new fossil fuel-fired utility boilers and IGCC 
power plants.”); see also 79 Fed. Reg, at 1478 (a “segment of the industry consists of the several 
coal-fired EGU projects that already incorporate at least partial CCS. These projects, which are 
each progressing, include Kemper, TCEP, and HECA.”); see also, 79 Fed. Reg. at 1479 
(“additional knowledge will be gained from deployment and operation of at least two new coal- 
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fired generation projects that include CCS... Kemper County Energy Facility IGCC with CCS 
and the Boundry Dam CCS project on a conventional coal-fired power plant in Canada .”): see 
also, 79 Fed. Reg. at 1482 (“EPA expect that for the immediate future, captured CO 2 from 
affected units will be injected underground for geologic sequestration at sites where EOR 
(“enhanced oil recovery”) is occurring... .Three solid-fuel fired EGU projects incorporating CCS 
- Kemper, TCEP, and HECA - all include utilization of captured CO 2 for EOR.”) (parenthetical 
supplied). 

19. The Proposed Rule does not attempt to resolve the inconsistency with the Act’s 
prohibition against premature regulatory mandates based on the consideration of technology 
deployment at facilities receiving assistance under the Act. Rather, the Proposed Rule seeks to 
circumvent the Act’s prohibition by arguing that “many types of electricity generation receive 
government subsidies.” 79 Fed. Reg. at 1478. Indeed the Proposed Rule acknowledges that “[i]t 
is true that each of these projects has received DOE grants to encourage the development of CCS 
technology, but we do not consider such government subsidies to mean that the costs of CCS 
would otherwise be unreasonable.” 79 Fed. Reg. at 1478. 

FACTUAL BACKGROUND 

I. The Kemper Facility 

20. The Kemper facility currently under construction is a 582-megawatt 

power plant that will utilize CCS technology. Kemper is located approximately 30 miles north 
of Meridian, Mississippi. It will be owned and operated by Mississippi Power. By design, 
Kemper will have an advanced gasification plant and a combined cycle plant working together. 
This process sends coal through a device called a gasifier. By being subjected to high 
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temperatures and high pressure, the coal undergoes a chemical reaction that creates a synthesis 
gas. The cleaned “syngas” is then used in a gas turbine to generate power. Up to 65 percent of 
the CO 2 from the Kemper Facility will be captured and sold for enhanced oil recovery (“EOR”). 
CO 2 injection is a common method of EOR, in which the CO 2 is injected into abandoned oil 
wells to force oil out of the ground. 

21. Kemper has received grants totaling some $270 million from the DOE and more 
than $400 million in investment tax credits approved by the United States Internal Revenue 
Service (“IRS”) through the Energy Policy Act of 2005. 

II. The TCEP Facility 

22. The planned TCEP facility is a 400-megawatt power plant that will utilize CCS 
technology. TCEP will be located approximately 15 miles west of Odessa, Texas. The project is 
being developed by Summit Power Group, Inc. TCEP is designed to have a carbon capture rate 
of 90 percent, with the captured CO 2 being used for EOR in the West Texas Permian Basin. 

23. TCEP has received grants totaling some $450 million from DOE and over $600 
million in investment tax credits approved by the IRS through the Energy Policy Act of 2005, 

III. The HECA Facility 

24. The planned HECA facility is a 300-megawatt power plant that will utilize CCS 
technology. HECA will be located approximately 21 miles west of Bakersfield, California. The 
project is being developed by SCS Energy. HECA will convert coal, petroleum coke and 
brackish water into liquefied hydrogen and CO 2 . HECA is designed to have a carbon capture 
rate of 90 percent, with the captured CO 2 being used for EOR in the Elk Hills oil field. 

25. HECA has received grants totaling some $400 million from DOE and over $400 
million in investment tax credits approved by the IRS through the Energy Policy Act of 2005. 
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26. To date, the facilities considered by the Proposed Rule - Kemper, TCEP, and 
HECA - have received a combined $2,520,000,000.00 in federal subsidies. 

CLAIM FOR RELIEF 

27. The State incorporates all allegations set forth above by reference, 

28. The State is entitled to judicial review under the APA. See, 5 U.S.C. §§ 702, 704 
(providing judicial review to “[a] person suffering legal wrong because of agency action, or 
adversely affected or aggrieved by agency action,” where such action is “final” and for which 
there is “no other adequate remedy in a court.”). 

29. Pursuant to the APA the Court “shall . . . hold unlawful and set aside agency 
action, findings, and conclusions ... not in accordance with law” or “in excess of statutory , . . 
authority.” 5 U.S.C. § 706(2)(A), (C). 

30. The Proposed Rule’s consideration of the use of CCS technology at such facilities 
as the Kemper, TCEP, and HECA facilities, is “not in accordance with law” and is “in excess of 
statutoiy . . . authority,” as the Agency’s consideration of those facilities violates section 402(i) 
of the Energy Policy Act. 42 U.S.C. § 1 5962(i). 


PRAYER FOR RELIEF 

The State respectfully requests that the Court enter judgment: 

1. Declaring that the Proposed Rule violates the Energy Policy Act of 2005 by 
considering the use of CCS technology at the Kemper, TCEP, and HECA facilities and basing its 
finding that CCS is the “best system of emission reduction” that is “adequately demonstrated” 
for purposes of 42 U.S.C. § 741 1 on such considerations: 
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2. Ordering Defendants to withdraw the Proposed Rule; 

3. Enjoining EPA from future consideration the use of CCS technology at the 
Kemper, TCEP, and HECA facilities as a basis for finding that CCS is the “best system of 
emission reduction” that is “adequately demonstrated” for purposes of 42 U.S.C. §741 1 on such 
considerations; and 

4. Granting the State such additional relief as the Court deems appropriate. 


Respectfully submitted this 1 5th day of January 2014. 


STATE OF NEBRASKA, 
Plaintiff 

BY; Jon Bruning, #20351 
Attorney General 


BY: A/ Katherine ./. Soohn 

David D. Cookson, # 18681 
Chief Deputy Attorney General 
Katherine J. Spohn, # 22979 
Deputy Attorney General 
Blake E. Johnson, # 24158 
Assistant attorney General 
2115 State Capitol Building 
P.O. Box 98920 
Lincoln. NE 68509-8920 
Tel: (402)471-2682 
Fax: (402)471-3297 
katie.spohn@nebraska.gov 
blake.iohnson@.nebraska.gov 
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.990-PF 


EXTENSION GRANTED 

Return of Private Foundation 

or Section 4947(a)(1) Nonexempt Charitable Trust 
Treated as a Private Foundation 

Note. The foundation may be able to use a copy ^ this return to satisfy slate repofting requifemenls 


OMBNo t545-0052 


111 


For calef^ar year 2011 or tax year beginning 


, 2011, and ending 


Name of foundation 
CHARLES KOCH FOUNDATION 


> Employer identification number 

48-0918408 


Number and street {or P O box number a mail is not delnered to street atmess) 


P.O. BOX 2256 


B Tetephone number (see instfuclsoos) 

(316) 828-8286 


City or town, state, and ZIP code 


WICHITA, KS 67201-2256 


G Check ail that apply 


tnitiai return 


inrtiai reUirn of a former public chanty 



Final return 


Amended return 



Address chanqe 

X 

Name chanoe 


fionecK type or organization i t i^ection oi. 
{ I Section 4947(aH1) nonexempt chantabte trust 


I Fair market value of alf assets at end 
of year (from Part II. col (c). line 
16) ► $ 

KBII 


214,081.257. 


_1_J 


t foreign organizations, ctiedi hen 
Z foreign wgamzalions meeting uv 
95% test, clieck hers and anach 




. . Other taxable private foundation 

b Ac counhrtq method I { I ^ Acci^al~ 

I I Other (specify) 

(Part I. cohirm (d) must be on cash basts ) 


le (oundaiion is in aSCfrnomhtanninaiion , 

ler section 507{6KtKB), {tie* here . ►[ [ 


Analysis of Revenue and Expenses (The 
total of amounts in columns (b), (c). and (d) 
may not necessanly eoual the amounts m 
column (a) (see mstruaions ) ) 


(a) Revenue and 
expenses per 
bot^ 


(d) Disbursements 
for charitable 
purposes 
(cash basis only) 



Coruribuiiot a oiH s. grants SIC recennd (attach Khsdule) . 
^ ^ I I i( (he foundation IS nolrequired to 

Check ► I 1 anach Serf. B 


Interest on $a<angs and temporary cash investments 
Dividends and interest from securrties . . . . 

, Gross rents 

I Nel rental income ivflosai 


3,462.155 . 


I Net gain or (loss) from sale ol assets not on line 10 
) Gross sales pnee for alt 52,662.668 

assets on tine 6a ' 


2. 545,112 ■ 


6,145,668. 


ATCH 1 


Compensation of officers, directors, irusiees. etc 

1 4 Other 6mplo>«e salaries and wages 

1 5 Pension plans, employee benefits 

163 Legal fees (attach schedule) Z. . . 

b Accounting fees (a!iachscneduie)^J'^. ^ _ 
e Other professional fees (attach schedule) . * . 

17 Interest 

18 taxes (attach schedu>e)(seetfis(rueiien>} 

1 9 Depreciation (attach schedule) and depletion . 

20 Occupancy 

21 Travel, conferences, and meetings 

22 Printing and publications 

23 Other ei^ienses (attach schedule) ATCH_ 6 

24 Total operating and administrative expenses. 

Add lines 13 through 23 

25 Contributions, gifts, giwils paid 

26 Totsi eipentes »ntt illsburseinenis Add lines 24 and 25 


13,160,919. 


20,935,520. 


27 Subtract line 26 from line 12 

a Excess of rsveflus over ei^enses md dltPursemcnU , , 

b Net investment income (if negative, enter -0-) 
Adjusted net Income (if negative, enter -0-). 


-18,321.165. 


5,765,727. 


For Paperwork Reduction Act Notice, see instructions. 
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CHARLES KOCH FOUNDATION 
AttachecS sdiedules and amounts at the I ge 


laHffW Balance Sheets descnplton column dicwW be fwen<J-o*-j»ar - 
ainoumsonty {Sea inactions } 

1 Cash --nCTvinterest-beanng 

2 Savings and temporary cash investments . 

3 Accounts receivable ^ 

Less; allowance for doutstful accounts ► . 

4 Pledges receivable ► 

Less: allowance for doubtful accounts ► 

5 Grants receivable 

6 Receivables due from offices, directors, trustee, and crther 
disqualified persons (attach schedule) (see instructions) . . . . . 

7 Other notes and loans receivable {attach schedule) ► 

Less' allowance for doubrtui accounts ► 

M 8 Inventories for sate or use 

g 9 Prepaid eigienses and deferred ch^ges 

< 10 a Investments - U S and slate ^ovemmentobligatwnsfatladischedtae}. . 
b Investments - corporate slock (attach schedule) . 


Begawwig of year 

(a) Bortt Value 

77,842.: 

112.132,186. 


48-Q918408 Page 2 

End of year 

(b) Bot^ Value (c) Fair Market V^e 

676,259. 676,259 . 

8,655,461. 8,655,461. 


c investments - corporate btmds (attach schedule). 
1 Investments - land, buddings, ^ 3 

and equipment basts ^ 

Less accumulated deprectalion ^ 

(attach schedule) 


12 Investments - mortgage loans 

13 Investments - other (attach schedule) ATCH . 8 ^ ^ 

14 Land, buddings, and ^ ■> non oi n 

equipment basis ^ 3.i_r -'.--i'- 

Less accumulated depreciation ^ 814 988 

(attach schedule) _________ 

15 Other assets (describe ► ) 

16 Total assets (to be completed by all filers - see the 

instructions ^so, see page 1, item 1) 

17 Accounts payable and accrued expenses 

1 8 Grants payable 

g 19 Deferred revenue 

■= 20 Loans from oflicers, directors, trustees, and other disqualified parsons . 

'§21 Mortgages and other notes payable (attach schedule) 

^22 Other liabilities (describe ► ) 

23 TotaMiabilMes (add lines 1 7 through 22) . 


Foundations that follow SFAS 117, check here ^1 
and complete lines 24 through 26 and lines 30 and 31. 

§ 24 Unrestricted 

126 Temporariiy restncied 

S 26 Permanently restncted 

Foundations that do not foifow SFAS 117, — . 

£ check here and complete lines 27 through 31. > \ I 

o 27 Capital stock, trust principal, or current funds 

5 28 Paid-in or capital surplus, or land, bldg . and equi|>men( kind 

S 29 Retamad earnings, accumulated mcomo. «ndowm«nL or other funds . . 

^ 30 Total net assets or fund balances (see instructions) 

Z 31 Total tlablNties and net assets/fund balances (see 


Part 111 


ATCH 7 

3,377,694 . 2,455,694 . 

203, 038, " 4 T 2 '. 201, 693,326 . 

ATCH 9 

405,231. 405,231. 


216,354,373. 214,087,257 



1 Total net assets or fund balances at beginning of year - Part 11, column (a), line 30 {must agree with 

end-of*year figure reported on prior year's return) 

2 Enter amount from Part I. line 27a 

3 Other increases not incluJed in (me 2 (iterntre) ^ 

4 Add lines 1, 2, and 3 

5 Decreases not included in line 2 {itemi^)^ 

6 Total net assets or fund balances at end of year (line 4 minus line 5) - Part I). column (b), line 30 


213,471,681. 
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CHARLES KOCH FOUNDATICW 


48-0918408 


Form 990-PF (ZOn) 1*399 3 


Capital Gains and Losses for Tax on investment incom^ 


(a) List and describe the kind(s} of property sotd <e g , estate. 

2-storv brick warehouse, or oMnmon stodc. aJO dis MLC Co ) 




(moTS'^T^ ) 

id) Date sdd 
(mo . day. yr } 

1a SEE PART IV SCHEDULE 




b 




c 




d 




e 






(e) Gross s^es price 

(f) Depreciation allowed 
(or alfowaUe) 

(g) Cost other basts 
pius eigiense of s^e 

(h) Gam or (loss) 

(e) ^us (f) minus (g) 

a 




b 




c 




d 




e 




Comotele oniv for assets 

showina aain m column fhi owmed bv the foundation on 12/31/69 I 

(8 Gams (Cd (h) gam minus 
cd (k). but not less than -0-) or 

Losses (frwn cd (h)) 

(i) F M V as of 12/31/69 

0) Adjusted basis 
as of 12/31/69 

(k) Excess of col (i) 
over cof (j). if any 

a 




h 




c 




rt 




e 





_ . ^ gain, also enter m Part I. line 7 \ 

2 Capita gain net income or (net caprtatoss) J . r. I 

V K / If (loss), enter -0- in Part I. line 7 J 

3 Net short-term capital gam or (toss) as defined in sections 1222(5) and (6) 
if gam, also enter in Part 1. line 8. column (c) (see instructions) If (loss), enter -0- in | 


Part I. tine 8 


|3fBn | Quatincation Under Section 494Q(e) for Reduced Tax on Net tnvestnnent fncome 


(For optional use by domestic private foundations subject to the section 4940(a) tax on net investment income ) 


If section 4940(d)(2) applies, leave this part blank 


Was the foundation liable for the section 4942 tax on the distributable amount of any year m the base period'^ Yes [3 No 

If ''Yes," the foundation does not qualify under section 4940(e) Do not complete this part 


1 Enter the approortale amount m each column for each year 

see the instructions before makinc 

any entries 

<«> 

Base penod years 

Carondar y«ar (or Ua voar BMirwifig ri) 

(bt 

Adjusted cusiifymg distn&utions 

ie) 

Ne( value of nonchaniaMe.use assets 

W 

Distnbulion rsiio 
<001 (b)div)dadBveol (O) 

2010 

18.901,264. 

203,468,683. 

0.092895 

2009 

19,551.962. 

155,141,798. 

0.126026 

2008 

15,476,965. 

170,704,588. 

0.090665 

2007 

10,080,287. 

127,673,989. 

0.0789S3 

2006 

8,276,208. 

76,656,070. 

0.107965 

2 Total of line 1. column (d] 

3 Average distribution ratio 
number of years the foun 


2 

0.496504 

for the 5-year base period - divide the total on line 2 by 5. or by Ihe 
dation has been in existence if less than 5 years . . ... 

3 ! 

0.099301 

4 Enter the net value of noncharttabie-use assets for 201 1 from Part X. line 5 

4 

215,815,197. 

5 Multiply line 4 by line 3 

6 Enter 1% of net investme 

7 Add lines 5 and 6 



5 

21,430,665, 

fit income (1% of Part !. line 27b) 

6 

57,657. 


7 

21,488,322. 

8 Enter auaiifvina distnbulions from Part XII. line 4 

8 

20,955,082. 


If line 8 IS equal to or greater than line 7, chedr tf» box m Part VI. line 1b. and comptele that part using a 1% tax rate. See the 
Part VI instructions 


•ISA Foot 990-PF <2011) 

1E1430 1 000 
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• Form 99a-PF(20li) CHARLES KOCH FOUNDATIOH 48-0918408 Page 4 


laUffiR!!' Excise Tax Based tnvestment Income (Section 4940(a), 494Q{b). 4940(e), or 4948 - see instructions) 


la Ewfnpi operabng toufKfaOons described m section 4940(<1)(2). ^ t__J a(»d enter *N/A' on line 1 . . . 

natBnfnilifwordetemiinBtjeNilenw {attoehcopy of tetter «noces»»rv - see msbrucHons) j 

b Domestic foundations that meet the section 4940(e) requirements in Part V. check S 

here ► 1 I and enter 1% of Part 1, line 27b f 

c All other domestic foundations enter 2% of line 27b Exwtpt forego organizations enter 4% of J 
Parti, line 12. cot (b) 

2 Tax under section 511 (domestic section 4947(a)(1) trusts arwUaxabte foundations wily OthCTS enter -0-) , . . 

1 

115,315. 

2 


3 

115,315. 


4 

0 



5 

115,315. 

6 CreditstPayments: 

a 2011 estimated tax payments and 2010 overpayment laedited to 2011 , . . . ! 

6a 

150, 834 . 


150,834. 

6b 



6c 



6(i 


_ -..J k-r.. 1 

8 Enter any penalty for underpayment of estimated tax Check here i 1 if F<wm 2220 i 
A Tax (fiH> If the total of lines 5 and fS is more than line 7. enter amount owed 

1 0 Overpayment If line 7 is more than the total of lines 5 «id 8, enter the amount overpr 

11 Enter the amount of line 10 to be Credited to 2012 estimated tax ► 2 


R 


► 

9 


10 

35,519. 

15,519. Refunded ► 

11 



statements Regarding Activities 


la During the tax year, did the foundation attempt to mnuence any nabonal. slate, or local legislation or did it participate 


Yes 

No 

la 


X 

b Did It spend more than $100 during the year (etlha directly or indirect!^ for political purposes (see page 19 of the 

1b ^ 


X 

If the answer is 'Yes' fo fa or 1b, attach a detailed description of the acfiwbes and copies of any matenals published or 
distributed by the foundation in conneclron with the activities 

1c 


X 

d Enter the amount (if any) of lax on political expenditures (section 4955) imposed during the year 
t1)On Ihefoundatien ►$ tJ) On fogodaPonmMiaQOfs ►$ 

e Enter the reimbursement (if any) paid by the foundation during the year lor political expenditure tax imposed 
nn fniinrlation mananers ► S 

2 


X 

If 'Yas. ' aftach a detailed description of the aaivities 

3 Has the foundation made any changes, not previously reported to the IRS. in its governing instrument, articles of 

3 


X 


4a 


X 


4b 




5 


X 

It 'Yes, ' attach the statement required by General instruction T 

6 Are the requirements of section 508(e) (relating to sections 4941 through 4945) satisfied either 

• 8y language in the governing instrument, or 

• By state fegisfation that effectively amends the governing instrument so that no mandatory directions that 

$ 

X 


7 Did the foundation have at least $5,000 in assets at any lime during the yea^ // Yes. * complete Part II. col (c). and Part XV 
83 Enter the slates to which the foundation reports or with which it is registered (see instructions) ^ 

DC,KS,VA, 

7 

X 



X 


b If the ansvrer is Yes" to fine 7, has the foundation furnished a copy of Form 990-PF to the Attorney General 

9 Is the foundation claiming status as a private operating foundation within the meaning of section 4942(j)(3) or 
4942())(5) for calendar year 2011 or the taxable year beginning in 201 1 (see instructions for Part XI'/)’» If Yes. ' compfefe 



X 

10 Did any persons become substantial contributors during the lax year’ II "Yes.' attach a schedule listing their names 
and addresses . 

10 


X 


Fofm 990-PF (2011> 
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Form 990-PF (201 1) CHARLES KOCH FOUNDATION 

ESEDQEC Statements Regarding Activities (continued) 


48-0918408 


11 At any time during the year, did the foundation, directly or mckretily, own a controlled entity within the 
meanina of section 512fb)f13)’ If Yes “attach schedule /see m^ruebons) 

11 


X 

12 Old the foundation make a distribution to a donor advised fund over which the foundation or a disqualified 
oersort had advisoy orivileaes’ If Yes.' attach statement (see iniUnicliarm) , , 

1? 


X 

1 3 Did the foundation comolv with the oublic insoection requir«nents for its annual returas and exemption aoolicabrm’ 

13 

X 



Website address ► 

The twoks are in care erf __ Telephoneno 

Located at ►ilil_§^_37TH~iTT”N /wiCHITAr'^KS . 

Section 4947{aHl) noneiempf charitable yusts filing F«m 99(M»F n Beu of Form 1041 - Check here . . 
and enter the amount of tax-exempt interest received or %xrued during the year 


13 iS )_8 2_8_- 8_2_86_ _ 

* ^'►A7220_‘” 


►ri 


►LisJ 

16 At any time during cai^idar year 2011, did the foundation have an interest in or a signature or other authority 

over a bank, secunties. or other financial account m a foreign cooi*yJ 

See the instructions for exceptions and filing requirements for Form TO F 90-22 1 If 'Yes,* enter the name of 
the foreign country ► 

iSHBWIisi Statements Regarding Activities for Which Form 4720 May Be Required 


I } Yes [ x 1 » 


i I Yes 
I i Yes 


dllh 


File Form 4720 if any item is checked in the "Yes" column, unless an exception applies. 

1 3 During the year did the foundation (either diredly or indireetty) 

(1) Engage in the sale or exchange, Of leasing of property with a disqualified pefson’> . , 

(2) Borrow money from, lend money to. or otherwise extend credit to (or accept it from) i 

disqualified person'> 

(3) Furnish goods, services, or facilities to (or accefrf them from) a disqu^ified person'^ 

(4) Pay compensation to, or pay or reimburse the expenses of, a disqu^fied person'’ 

(5) Transfer any income or assets to a disquatified person (or make any of either available for 

the benefit or use of a disquatified pefson)"? 

(6) Agree to pay money or property to a government official'’ (Exception. Check “No" if the 
foundation agreed to make a grant to or to employ the officii for a period after 
termination of government serMce. if terminating Within 90 days). ........... 

b If any answer is Yes' to la(1)-(S). did any of the acts fail to qualify under Ihe exceptions described in Regulations 

section S3 4941 (d}'3 or in a current notice regarding disaster assistance (see mstruenons)’ ■ . . . 

Organizations relying on a current notice regarding disaster assistance check here ► f " I 

c Did the foundation engage in a prior year m any of Ihe acts described in la. other than excepted acts, that 

werenotcorrectedb8fwethefir8tdayofthetaxyearbeginningin20ll’ . . , . 

2 Janes on failure to distribute income (section 4942) (does not apply for years the foundation was a private 
operating foundation defined m section 4942(j}(3} or 4942(j)(S)) 
a At the end of tax year 2011. did the foundation have any undistributed income (hnes 6d and 

6e, Part XHI) for taxyear(s) beginning before 20ii'> d] Yes No 

If "Yes,' list the years ► 

b Are there any years listed m 2a for which the foundation is not apfrfying the provisions of section 4S42(a)(2) 
(relating to incorrect valuation of assets) to Ihe year's undistributed income’’ (if applying section 4942(a)(2) to 

alt years listed, answer "No* and attach statement • see instructions ) . 

c If the provisions of section 4942(a)(2) are bang applied to any of the years listed in 23. list the years here 


3a Did the foundation hold more than a 2% direct or indirect interest m any business enterprise 

at any time durmg the year’ I I Yes Ix { no 

b If Yes," did it have excess business holdings in 2011 as a result of (1) any purchase by Ihe foundation or 
disqualified persons after May 26. 1969. (2) the lapse of the 5-year period (or longer period approved by the 
Commissioner under sectuxt 4943(c)(7)) to dispose of holdings acquired by gift or bequest, or (3) the lapse of 
the 10-. 15-, or 20-year first phase holding period’ (Use Schedule C. Form 4720, to determine if the 

foundation had excess business holdings in 2011 ) 

4a Old the foundation invest during the year any amount in a manner (hat would jeopardize its charit^te purposes’ 

b Old the foundation make any investment in a pnor year (but after December 31, 1969) that could jeopardize its 
charitable purpose that had not been removed from leopardv before the first dav of (he tax year beoinninq in 2011’ 


Form 990-PF (2011) 
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CHARLES KOCH FQONPATION 


Form 990-PF (2011) _ 

lyiy pfiSl statements Regarding Activities for Which Form 4720 May Be Required (continued) 


48-0918408 


^ No 
3 No 


d] Yes EZl f* 


Sa During the year did the foundation pay Of incur any amount to 

{ 1 ) Carry-on propaganda, or otherwise attempt to mfluencetegislate)n{secton4945(e))'? i I Yes Lii) No 

(2} Influence the outcome of any specific puWic etectiwt (see section 4955}, or to carry on. 

■ directly or indirectly, any voter registration dnve'^ Yes 

(3) Provide a grant to an individual fcM- travd. Study, or otho-ssnitar purposes'? I (Yes 

(4) Provide a grant to an organizatic^ other than a chantaUe, etc. organtzation described 

section 509(a)(1). (2). or (3). orseclicm4940(d)(2)'>{seeii»tructwi») UiJ Yes 

(6) Provide for any purpose other than religious, chant^ite. so^rfic. literary, or educational 

purposes, or for the prevention of cruelty to chrtdren or animstfs'?. , . ! | Yes I X| i 

b tf any answer is "Yes' to 5a(1)-(5). did any of the transa^ons fafl to qualify under the exceptions described 

Reguiationsseclion 53.4945 orin acurrent notii^regardingdisa^ assistance (seeinstructions)'? 

Organizations relying on a current notice regarding disaster assistance check here .... 

c If the answer is "Yes" to question 5a(4), does the fMndalion claim ei^n^ion from the tax 

because it maintained expenditure responalMlity for the granf? . . ATTACHJIENT. 3-0. .. . C3 Yes 
"Yes. ' attach the sfafemenf required by Regulations section S3 4945-S(d) 

Sa D'd the foundation, during the ^ar. receive any funds, directly or indtreclty, to pay premiums 

on a personal benefit contract? I | Yes 

b Did the foundation, during the year, pay premiums, directly or indirec%. on a personal benefit contract? 

If "Yes' to 6b. 6fe Form 8870 

7a At any time during the lax year, was the foundation a party to a prohibited tax shelter transaction? . , I i Yas Q 
b if "Yes," did the foundation receive any proceeds or have any net income attributable to the transaction? 

igiBRftl information About Officers, Directors. Trustees, Foundation Managers, Highly Paid Employees, 
** and Contractors 




( 3 « 


(a) Name and address 

(b) Title, and average 
hours pervieeh 
devoted to oossion 

(c) Compensation 
(If not paid, enter 

(d| Conlribuliont lo 
employee bensSI plans 

(a) Expense account, 
other ^lowances 



0 

0 

0 

ATTACHMENT 11 



















2 Compensation of five highest-paid employees (other than those included on line 1 • see instructions). If none, enter 
•■HONE.” 

(a) Name and address of each employee pad more than sso.ooo 

(b) Title, and average 
hours per week 
devoted lo poeiben 

(e) Compensation 

(d) Contribuions to 
employee benefit 
plans and deferred 

eemoerisalion 

(e) Ei^ense account, 
other eltowances 



640,366. 

25,349. 

6,480. 

ATTACHMENT 12 


























Total number of other emptovees paid over $50,000 


► I 12~ 


Form 990-PF (2011) 


JSA 
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• CHARLES KOCH FOUNDATION 48-0918408 

Form 990.PF (2011) ^ 

igjfnWtl information About Officers, Directors. Trustees, Foundation Managers, Highly Paid Employees, 
gnd Contractors (continued) 


3 FWe highest-paid independent contractors for professionai services (see instructions), tf none, enter "NONE.” 


■ (a) Name and address of each person paid more then SSO.OOO 

{b| Type of servKC 

<c) Compensation 

KOCH INDUSTRIES INC. 

ACCTG/FINANCE SRVC 

132,750. 

wicHITA, KS 67201 i 

FPi STRATEGIES 

PROF. CONSULT. SVCS 

70,000 

ALEXANDRIA, VA 22201 













Total number of Others receivino over $50,000 for orofessiona} services ► 1 

0 


isCTlTRi Summary of Direct Charitable Activities 


List the foundation's four largest direct ehsntable aciiviijes duruig the tax year Indude rdevsrtf siatisacat information such as the number of 
organizabons and other beneficianes served, conferences convened, research papers produced, etc 

Expenses 

1 KOCH ASSOCIATES PROGRW^i SEE GENERAL EXPLANATION ATTACHMENT 

2,043,905. 

2 KOCH INTERNSHIP PROGRAM; SEE GENERAL EXPLANATION ATTACHMENT 

682,752. 

3 LIBERTY ® WORK PROGRAM: SEE GENERAL EXPLANATION ATTACHMENT 

320.514. 

4 ... _ 



igjfffCTs^ Summary of Program-Related Investments (see >nstfuction^ 


Desenbs the (wo largest program-related investments made by the foundation dunng the tax year on Imes 1 and 2 

Amount 

1 NONE 








All Other program-related msestments Sea instructions 

3 NONE _ 






Form 990-PF (2011) 
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CHARLES KOOi TOONDATICaJ 


48-0918408 


Form 990-PF(?0n) Page 8 

Biglll Minimum Investment Return (All domestic foumJatiof^ roust complete thts part^ Foreign foundations. 

see instructions.) 


1 Fair market value of assets not used (or hekJ for use) dwet^ in canying out charitable, etc. 
puiposes 

a Averao© monthly fair maiket value of securities 

la 

167,462,872. 

b Average of monOily cash balances . 

1b 

48,991,074. 

c Fair market value of all oltwr assets (see instructions) 

1c 

2,647,777. 

d Total (add lines 13. b. and c) . . 

Id 

219,101,723. 

e Reduction claimed for blockage or other factors reported on laies la and 
ic (attach detailed explanation) I 1e 1 

2 


2 Acouisition indebtedness applicable to line 1 assets 

3 Ruhfract line 2 from line 1d 

3 

219,101,723. 

4 Cash deemed held for charitable activities Enter 1 1/2% of line 3 {for greater amount, see 
instructions) ... 

4 

3,286,526. 

5 Net value of noncharitabie-use assets. Subtract line 4 from line 3 Enter here and on Part V. line 4 

6 Minimum investment return. Enter 5% of Im 5 

5 

215,815,197. 

6 

10,790,760. 


0^2001 Distributable Amount (see instructions) {Section 4942{|K3) and (j)(5) pnvate operating 
foundations and certain foreigr> organtzations chedt here ► [ | and do not complete this part ) 


1 Minimum investment return from Part X, line 6 

2a Tax on inve.sfment income for 2011 from Part VI. Bne 5 1^*! 115,315. 

1 

10,790,760. 

2c 

115,315. 

b Income tax for 201 1 (This does not include the tax from Part VI ) I 2b t 

c Add lines 2a and 2b 

3 Distributable amount before adjustments Subtract line 2c from line 1 

3 

10.675,445. 

4 Recoveries of amounts treated as qualifying distnbutions 

4 


S Add lines 3 and 4 

5 

10,675,445. 

6 Dpfliir.tion from distributable amount (see instructions) 

6 


7 Distributable amount as adjusted Subtract line 6 from line 5 Enter here and on Part Kill. 

7 

10,675,445. 



i3HH^ Qualifying Distributior» (see instructions) 


1 Miounts paid (including administrative expenses) to accomplish charitable, etc . purposes 
a Ejqsenses. contributions, gifts, etc - total from Part 1, column (d). line 26 

la 

20,935,520. 

b Pfoaram-related invesfrnents - total from Part iX*B 

1b 


2 Amounts paid to acquire assets used (or held for use) directly in carrying out charitable, etc. 
purposes 

2 

19,562. 

3 Amounts set aside for specific charitable projects that satisfy the 
a Suitabililv test (prior IRS approval reomred) 

3a 


b Cash distribution test (attach the required schedule) , , . . 

3b 


4 Oiiaiityin^ distributions. Add lines la throuah 3b Enter ne'e and on Part V. bne 8. and Part XIII. (me 4 ^ _ 

4 

20,955,082. 

S Foundations that qualify under section 4940(e) for the reduced rate of tax on net investment income 

Enter 1 % of Part I. line 27b (see instructions) 

5 

0 

R Adjusted qualifyinp distributions. Subtract line 5 from line 4 

6 

20,955,082. 


Note. The amount on line 6 will be used m Part V. column (b). m subsequent years when calculating whether the foundation 
qualifies for the section 4940(e) reduction of tax m those years 


Form 990-PF (2011) 
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• Form 9 / 0 -PF (201 !) CHARLES KCX:h FOUNDATION 48-0918408 Page 10 

Private Operating Foundations (seeinstruc^s and Part VH-A, question 9) not applicable 


la if the foundation has received a ruling or determination letter Uiat it is a i^ivate operating 
foundation, and the ruling is effective fw 201 1 . enter the date trf the nitom ► 

h Check hnx to indicate whether the foundation IS a private operalma foond^iwi descnbed in section j I 4942ftH3iwl 1 4942(i){5) 

2 a Enter the lesser of (he ad- 
justed net income fram Pad 

1 Of the minimum investment! 
return from Pad X for ea<* : 
year listed 

Tax year 

1 Poor 3 Years 

(«) Total 

(a) 20 11 

fb)2010 

{C)2009 

(d)2008 












C Qualifying auanbutions from Part 
XII, iina 4 for each year listed . 
d Amounts included in Ine 2c not 
used directly for aclive conduct 

! 










e Qualifyng distrdiuDons made 
directly for acirn conduct of 
exempt ectiwMs Subtract Ins 
2 d from line 2c 






3 Complete 3e. b, or e lor the 

atlernaUNe test rtfwd upon 
a ‘Assets' aitemaine test - enter 

(1) vaue c4 ell assets . . . 

(2) Vakis of assets gualitying 
under secticn 

4942(iX3)(a)(0 

b 'EnOtMinent' alternativB issl* 

enter 213 of minimum invest. 
meni return shown m Part X. 

C ‘SuppsrT ^lemative test - enter 

(1) Tottt support other then 
gross invesiment income 
(merest, dredsnds, rents 
paymMS on secunties 
lows (section 512(aXS)). 





















(2) Su( 4 >ort from genertf 
pubiie and 5 or more 
exempt wganizaiions as 
provided in section 4942 






(3) largest amount of sup- 
port from an eximpi 
otoanizaiian ...... 

f4i Gross mvMtmani income . 











isFCTTjfl Supplementary Information (Complete this part only if the foundation had $5,000 or more In assets 
at any time during the year - see instructions.) 

1 Information Regarding Foundation Managers: 

a List any managers of the foundation who have contributed more than 2% of the total contributions received by the foundation 
before the close of any tax year (but onty if they have contributed more than $5,000) (See section 507(d)(2) ) 

CHARLES G. KOCH 


b List any managers of the foundation who own 10% or more of the stoc^ of a corporation (or an equally large portion of the 
ownership of a partnership or other entity) of which the foundation has a 10% or greater interest 


NONE 

2 Information Regarding Contribution, Grant. Gift, Loan, Scholarship, etc., Programs: 

Chedr here ► 1 1 if the foundation only makes contributions to preselected charitable organizations and does not accept 
unsolicited requests for funds If the foundation makes gifts, grants, etc (see instructions) to individuals or organizations under 
other conditions, complete items 2a, b, c, and d 

a The name, address, and telephone number of the person to whom applications should be addressed. 

ATTACHMENT 13 

b The form in which applications should be submitted and information and materials they should include 

ATTACHMENT 14 

c Any submission deadlines 


NONE 

d Any restrictions or limitations on awards, such as by geographical areas, charitable fields, kinds of institutions, or other 
factore 


ATTACHMENT 15 

JSA 

IE14S0 1 000 
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* CHARLES KOCH FOUNDATION 

Form 990-PF(2011) 

Supplementary Infonwatton (continued) 


3 Grants and Contributions Paid During the Year or Awaroved for Future Payment 


Recipient 

11 rec^wnl >s M mAwchttf. 

FoundMion 

Purpose Of gram or 

Amount 

Name and address {home or busrass) 

3ny lounda&on manager 

recipient 

conUitJuiion 

a Patd dunng the year 

ATTACHMENT 16 










b Approved for Aiture payraent 

ATTACHMENT 17 





Total 



▼ 

cr 

1,019,606. 


Form 990-PF (2011) 


48-0918408 

P^e 11 


JSA 
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* CHARLES KOCH TOUNDATION 48-0918408 

Form 99Q-PF(aoi1) Page 12 


of Income-Producing Activities 


En(8f gross amounls unless olherwise indicated 

1 Progr cim sennce revenue" 

1 Unrelated busH^» mcome 

Excluded b: 

f section 512. 513. or 514 

(e> 

Related or exKnpt 
function income 
(See instructions ) 

(a) 

Busmasscode 

Amount 

(c) 

Exetuston code 

m 

Amount 






b 






c 






d 






e 






f 






g Fees and contracts from government sgertcies 

2 Membership dues and ^sessments , . , 











3 Interest on savwigs and temporary cash investments 

4 Dividends and interest from secunttes .... 

5 Net rental income or (loss) from real estate 

a Debt-financed orooertv 



14 

92,590. 




14 

3,462,155. 












b Not debt-financed orooertv 






6 Net rental income or (loss) Itom personal property , 

7 Other investment income 








! 18 

2,545,112. 


8 Gam or <loss) from sales of assets other than inventory 

9 Net income or (toss) from speaal events . . . 
18 Gross profit CM" (loss) from s^es of inventory. . 



18 

! 19,384. 

















b 






c 






d 






e 






1 2 Subtotal Add columns (b). (d). and (e) . . , . 




6,119,241. 



13 Total. Add line 12. columns <b). (cO. and (e) 13 6.119,241. 

(See v/orksheet in line 13 inslfuctiws to vwify calculations ) 


1 Part XVI- 

El Relationship of Activities to the Accomplishment of Exempt Purposes 

Line No. 

T 

Explam below how each activity for which income is reported in column (e) of Part XVI-A contributed importanUy to the 
accomplishment of the foundation's exempt purposes (other than by providing funds for such purposes) (See instructions ) 









■■jlBIIII 









































JSA 


Form 990-PF (2011) 
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Form 99(i-PP ( 2011 ) CHARLES KOCH FOOMDATIOM 48-0918408 Page 13 

Information Re9arcling Transfers To and Transactions and Relationships With Noncharitabie 
Exempt Organizations 

1 Dtd the organization directly or indirectly engage tn any <rf ttw following with any other organization described Yes No 

in section 501(c) of the Code (other than section 501{cK3) organizations) or m section 527, relating to political 
organizations'? 

a Transfers from the reporting foundation to a noncharitabie ei^mpt orgarrization of 

{1)Cash !Mli L_ 

(2) Other assets la{ 2 i ^ 

b Other transactions 

(1) Sales of assets to a nonchantableeiemptorganaabon ibdt ^ 

(2) Purchases of assets from a noncharrtable exempt wgamzation . . . , it>(2) ^ 

(3) Rental of facilities, equipment, or other assets ib(3} X 

(4) Reimbursement arrangements lb(4} X 

(5) Loans or loan guarantees ib(5) X 

(6) Performance of services or membership or frjndraismg solicitations ib{6) ^ 

c Sharing of facilities, equipment, mailing lists, ott^r assets, w paid employees I ic I I X 

d If the answer to any of the above is ‘Yes.” complete the following schedule Column (b) should always show the fair madtet 
value of the goods, other assets, or services gn^n by the reporting foundation If the foundation received less than fair market 
value in any transaction or sharing arrangement, show in column (d) the value of the goods, other assets, or services received 

(a) Line no (b) Amount involved (c) Name of nonchsnlable exempt organization t(f)Oesenption of transfers, transactions, and shanng anangements 

^N/A "' ~ ' N/A ~ 


2a Is the foundation directly or indirectly affiliated with, or related to, one or more tax-exempt organirations 

described in section 501(c) of the Code (other than section S0l(c)(3»of m section 527’ LJ Yes [XI No 

If "Yes." complete the following schedule 


I return, mdueng eccempanyng stfieAiles a 


• best or my knowledge and oeiiBf. i 


I <$a» ■n5lrviclion»)'> B Ves □» 


Paid 

Pfint/Type preparer's name ^eoarer's signature 

ELIZABETH S. HOGAN ^ 


Check 1 Ilf 

self-employed P00273248 

Preparer 

Firm'sname ►BKD, LLP '' 


Firm's EIN ►44-0160260 

Use Only 

Firm’s address ► 1551 N WATERFRONT PKVnf. STE 300 
WICHITA. KS 

67206-6601 

Phone no 316-265-2811 


Foiw 990-PF (2011) 
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Schedule B 

(Form 990, 990.-EZ. 
or 990-PF) 

Oepartment of the Treasury 
Intern^ Revenue Service 

Schedule of Contributors 

► Attach to Form 990, Form 990-EZ, or Form 990-PF. 

OMB No 154S-0047 

mi 

Name of the organization 

Employer ktentification number 

CHARLES KOCH FOUNDATION 1 





1 48-0918408 


Organization type (check one)' 


Piters of: 

Form 990 or 990-EZ 


Form 990-PF 


Section: 

I I 501{c)( ) (enter number) organ(2ation 

i 1 4947(a)(1) nonexempt cbarrtabte trust not treated as a private foundation 
n 527 politicai organization 
I x| 501(c)(3) exempt private foundation 

i I 4947(a)(1) nonexempt charitable trust treated as a private foundation 
I } SOI (c)(3) taxable private foundatMMi 


Check if your organization is co\«red by the General Rule or a Special Rule. 

Note. Only a section 501(c)(7). (8). or (10) organization can check boxes for both the General Rule and a Special Rule See 

instructions 

General Rule 

(X) Fof an organization filing Form 990, 990-E2. or 990-PF that received, during the year, $5,000 or more (in money or 
property) from any one contributor Complete Parts I and II 

Special Rules 

□ For a section 501(c)(3) organization filing Form 990 or 990-e2 that met the 33 1/3 % support test of the regulations 
under sections 509(8)(1) and l70(b}(1)(A)(v}) and received from any one contributor, during the year, a contribution of 
the greater of (1) $5,000 or (2) 2% of the amount on (i) Form 990, Part VIII. line lh, or (ii) Form 990-EZ, line 1 
Complete Parts I and ll 

□ For a section 501(c)(7), (8), or (10) organization filing Form 990 or 990-EZ that received from anyone contributor, 
during the year, total contributions of more than $1,000 for use exdustvsiy for religious, charitable, scientific, literary, 
or educational purposes, or the prevention of cruelty to children or ammais Complete Parts I. II. and II! 

□ For a section 501(c)(7), (8), or (10) organization filing Form 990 or 990-EZ that received from anyone contnbutor, 
during the year, contributions for use exclusivoly for religious, charitable, etc . purposes, but these contnbutions did 
not total to more than $1,000 If this box is checked, enter here the total contributions that were received during the 
year for an exclusively religious, charitable, etc . purpose Do not complete any of the parts unless the General Rule 
applies to this organization because it received nonexclusively religious, charitable, etc . contributions of $5,000 or 

more during the year ► $ 

Caution. An organization that is not covered by the General Rule and/or the Special Rules does not RIe Schedule B (Form 990. 

990-EZ. or 990-PF), but it must answer "No" on Part IV, line 2. of its Form 990, or check the box on line H of its Form 990-EZ or on 

Part I. line 2, of its Form 990-PF, to certify that it does not meet the filing requirements of Schedule B (Form 990. 990-EZ, or 990-PF) 


For Paperwork Reduction Act Notice, cee the InetrueSons for form SW, 990-EZ, or 99D.PP. 


Schedule B (Form 990. 990«. or 9904>F) (2011> 
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Schedule B (Form 990, 990-EZ. or 990-PF) (2011) 


Nameolo» 9 »niiatioB CHARLES KOCH FOUNDATICaJ 


Emi^oyeridentiflcaticHi number 
48-0918408 


ISSBB Contributors (see instructions) Use duplicate cof^s of Part I if additiona! space is needed. 


(a) 

No. 

(b) 

Name, address, and ZIP * 4 

(c) 

Total contributions 

(d) 

Type of contribution 

1 

CHARLES G. KOCH 

S 26,427. 

Person 

Payroll 

X 



4111 E. 37TH STREET N. 

WICHITA, KS 67220 


(Complete Part li if Uiere is 
a noncash contribution ) 


(a) 

No. 

(b) 

Name, address, and ZIP 4 

(C) 

Total contributions 

(d) 

Type of contribution 



S 

Person 

Payroll 

- 






(Complete Part il tf there is 
a noncash contribution ) 


(a) 

No. 

(b) 

Name, address, and ZIP ■•‘4 

(c) 

Total contributions 

(d) 

Type of contribution 



S 

Person 

Payroll 

— 






(Complete Part II if there is 
a noncash contribution ) 


(a) 

No. 

(b) 

Name, address, and ZIP * 4 

(c) 

Total contributions 

(d) 

Type of contribution 



S 

Person 
j Payroll 

— 


"(a) 

No. 




■ (Complete Part il if there « 
a noncash contribution ) 


(b) 

Name, address, and ZIP + 4 

<c) 

Total contributions 

(d) 

Type of contribution 



S 

Person 

Payroll 







(Complete Part II if there is 
a noncash contribution ) 


(a) 

No. 

(b) 

Name, address, and ZIP * 4 

(C) 

Total contributions 

(d) 

Type of contribution 



$ 

Person 

Payroll 

- 






(Complete Part II if there is 
a noncash contribution ) 



Schedule B (Form 990, 990-EZ, or990-PF| (2011) 
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Scnedule B (Form 990, 990-EZ. of &90-PF)(20>1) Page 3 

Name of organization CHARLES KOCH FOUNDATION Employer identification number 

48-0918408 


EgHlfi Noncash Property (see instructions). Use dupticate cop«s of Part H if additional space is needed 


(a) No. 

from 

Parti 

(b) 

Oescriptioo of noncash property given 

(c) 

FMV (or estimate) 

(see insh'uctions) 

(d) 

Date received 



S 









(a) No. 
from 
Part 1 

(b) 

Description of noncash property given 

fc) 

FMV (or estimate) 

(see instructions) 

(d) 

Date received 

— 


-R 








(a) No. 
from 

Parti 

(b) 

Description of noncash property given 

(c) 

FMV (or estimate) 

(see instructions) 

(d) 

Date received 



% 









(a) No. 
from 

Parti 

(b) 

Description of noncash property given 

(c) 

FMV (or estimate) 

(see instructions) 

(d) 

Date received 

! 


$ 









(a) No. 
from 
Parti 

(b) 

Description of noncash property given 

(c) 

FMV (or estimate) 

(see instructions) 

(d) 

Date received 



$ 








(a) No. 
from 

Part 1 

(b) 

Description of noncash property given 

(c) 

FMV (or estimate) 

(see instructions) 

(d) 

Date received 



S 










Schedule B (Fomn 990, 990-EZ, or990-PF) <2011) 
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• Schedule 8 (Form 990, 990-EZ. or 9aO-PF) (2011) 

Name Of organization CHARLES KOCH FOUNDATION 


Page 4 

Employer identificatiofl number 


48-0918408 


iSffliTr Btc/tgft^ feHgious. charitable, etc individuat c<Mrtrlbutic>ns to section SOKcM?). (8) or (10) organizatl^s 
that total more than $1,000 for the year. Complete ooiumns (a) through (e) and the following line entry 


For organizations completing Part III, enter tt>e of exdustvely religious, charitable, etc . 
contributions of $1 ,000 or less for the year (&!ter ftis mfbrmation once See instructiorts.) ► $ 
Use duplicate copies of Part III if additional space ts ne^ed ^ 


(3) NO. 
from 
Part! 

(b) Purpose of gift 

(e) Use of gift 

<d) Description of how gift is held 
















(e) Transfer of gift 


Transferee’s name, address, and ap 4 Relationship of transferor to transferee 











(a) No. 
from 
Parti 

(b) Purpose of gift 

(c) Use of gift 

(d) Description erf how gift is held 

— 














(e) Transfer of gift 


Transferee's name, address, and ZIP ♦ 4 Relationship of transferor to ftansferec 











(a) No. 
frmn 
Parti 

(b) Purpose of gift 

<c) Use of gift 

(d) Description of how gift is held 
















<e) Transfer of gift 


Transferee's name, address, and ZIP *4 Relationship of transferor to transferee 











(a> Ho. 
from 
Parti 

(b) Purpose of gift 

1 (c) Use of gift 

(d) Description of how gift is held 
















(e) Transfer of gift 


Trartsferee's name, address, and 2P *■ 4 


Reiatlonship of transferor to transferee 


Schedule B {Fom 9S0. SSO-EZ. < 


•9S0-PF) (2011) 


1E<2S5 1 000 
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CHARLES KOCH TOUNDATION 


48-0918408 


FORM 990PF - GENERAL EXPLANATION ATTACHMENT 


SUMMARY OF DIRECT CHARITABLE ACTIVITIES 
FORM 990-PF, PART IX-A 


KOCH ASSOCIATES PROGRAM: 

DURING 2011 THE CHARLES KOCH FOUNDATION SPONSORED MORE THAN 80 
INDIVIDUALS TO PARTICIPATE IN THE KOCH ASSOCIATE PROGRAM. 25 WASHINGTON, 
D.C. AREA CHARITABLE ORGANIZATIONS WERE PARTNERS IN THE PROGRAM. 

THE KOCH ASSOCIATE PROGRAM WAS ESTABLISHED TO IDENTIFY UP-AND-COMING 
LEADERS AND ENTREPRENEURS INTERESTED IN LIBERTY AND HELP THEM DEVELOP THE 
KNOWLEDGE, SKILLS, AND EXPERIENCE NECESSARY FOR CAREERS IN THE NONPROFIT 
SECTOR, INCLUDING CAREERS WITH MARKET -ORIENTED THINK TANKS, POLICY 
INSTITUTES, AND OTHER EDUCATIONAL INSTITUTIONS. 

FOR MORE INFORMATION ON THIS PROGRAM, PLEASE VISIT THE FOUNDATION'S 
WEBSITE AT : WWW . CHARLESKOCHFOUNDATION . ORG 


KOCH INTSRSHIP PROGRAM: 

DURING 2011 THE CHARLES KOCH FOUNDATION SPONSORED MORE THAN 113 
INDIVIDUALS TO PARTICIPATE IN THE KOCH INTERNSHIP PROGRAM. 

THE CHARLES KOCH FOUNDATION INTERNSHIP PROGRAM WAS ESTABLISHED TO DEVELOP 
THE NEXT GENERATION OF LIBERTY-MINDED LEADERS, EDUCATORS, AND 
ENTREPRENEURS. OVER THE COURSE OF THE PROGRAM, INTERNS ENGAGE IN RESEARCH 
AND EDUCATIONAL ACTIVITIES WHILE LEARNING AND APPLYING MARKET-BASED 
MANAGEMENT® 

FOR MORE INFORMATION ON THIS PROGRAM, PLEASE VISIT THE FOUNDATION'S 
WEBSITE AT : WWW . CHARLESKOCHFOUNDATION . ORG 


LIBERTY @ WORK PROGRAM: 

DURING 2011 THE CHARLES KOCH FOUNDATION SPONSORED MORE THAN 42 
INDIVIDUALS TO PARTICIPATE IN THE KOCH ASSOCIATE PROGRAM. 32 CHARITABLE 
ORGANIZATIONS OUTSIDE OF THE WASHINGTON D.C. AREA WERE PTUITNERS IN THE 
PROGRAM . 

THE LIBERTY @ WORK PROGRAM WAS ESTABLISHED TO IDENTIFY UP-AND-COMING 
LEADERS AND ENTREPRENEURS INTERESTED IN LIBERTY AND HELP THEM DEVELOP THE 
KNOWLEDGE, SKILLS, AND EXPERIENCE NECESSARY FOR CAREERS IN THE NONPROFIT 
SECTOR, INCLUDING CAREERS WITH MARKET -ORIENTED THINK TANKS, POLICY 
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CHARLES KOCH FOmJDATION 


48-0918408 


FORM 990PF - GENERAL EXPLANATION ATTACHMENT 


INSTITUTES, AND OTHER EDUCATIONAL INSTITUTIONS OUTSIDE THE WASHINGTON 
D.C. AREA. 

FOR MORE INFORMATION ON THIS PROGRAM, PLEASE VISIT THE FOUNDATION'S 
WEBSITE AT: WWW.CHARLESKOCHFOUNDATION.ORG 


ie733H K932 


11/11/2012 11:02:44 PM V 11-6.1 


85646 


PAGE 20 



CHARLES KOCH FOUNDATION 


458 




16733H K932 11/11/2012 11:02:44 



CHARLES KOCH FOUNDATION 


459 







16733H K932 il/ll/2012 11:02:44 W V 11-6.1 85646 PAGE 22 



CHARLES KOCH FOUNDATION 
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• CHARLES KOCH FOUNDATION 48-0918408 

ATTACHMENT 10 

FORM 990PF, PART VII-B, LINE 5C- EXPENDITURE RESPONSIBILITY STATEMENT 


GRANTEE'S NAME: MARKET-BASED MANAGEMENT INSTITUTE 

GRANTEE'S ADDRESS: 4111 E 37TH STREET N 

CITY, STATE & ZIP: WICHITA. KS 67220 

GRANT DATE: 04/21/2011 

GRANT AMOUNT: 185,000. 

GRANT PURPOSE: GENERAL OPERATING SUPPORT 

AMOUNT EXPENDED: 185,000. 

ANY DIVERSION? NO 

DATES OF REPORTS: 08/24/2012 FULL AND COMPLETE REPORT OF ALL EXPENDITURES 

VERIFICATION DATE: 

RESULTS OF VERIFICATION: 

THE GRANTOR HAS NO REASON TO DOUBT THE ACCURACY OR RELIABILITY OF THE 
REPORT FROM THE GRANTEE; THEREFORE, NO INDEPENDENT VERIFICATION OF 
THE REPORTS WERE MADE. 


GRANTEE'S NAME: THE PHILLIPS FOUNDATION 

GRANTEE'S ADDRESS: ONE MASSACHUSSETS AVENUE, NW SUITE 620 

CITY, STATE & ZIP: WASHINGTON, DC 20001 

GRANT DATE: 05/19/2011 

GRANT AMOUNT; 30,000. 

GRANT PURPOSE: SUPPORT FELLOWSHIP PROGRAM 

AMOUNT EXPENDED: 30,000. 

ANY DIVERSION? NO 

DATES OF REPORTS: 12/28/2011 FULL REPORT OF ALL GRANT EXPENDITURES 

VERIFICATION DATE; 

RESULTS OF VERIFICATION: 

THE GRANTOR HAS NO REASON TO DOUBT THE ACCURACY OR RELIABILITY OF THE 
REPORT FROM THE GRANTEE; THEREFORE, NO INDEPENDENT VERIFICATION OF 
THE REPORTS WERE MADE. 
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CHARLES KOCH FOUNDATION 48-0918408 


ATTACHMENT 13 


FORM 990PF. PART XV - NAME, ADDRESS AND PHONE FOR APPLICATIONS 


CHARLES KOCH FOUNDATION 

1515 N. COURTHOUSE ROAD, SUITE 200 

ARLINGTON, VA 22201 

703-875-1600 
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CHARLES KOCH FOUNDATION 48-0918408 


ATTACHMENT 14 


990PF. PART XV - FORM AND CONTENTS OF SOBMITTEP APPLICATIONS 


ORGANIZATIONS SEEKING GRANTS FROM THE FOUNDATION AND WHICH MEET THE 
CRITERIA LISTED IN ATTACHMENT 15 SHOULD SUBMIT A SHORT LETTER {NO MORE 
THAN THREE PAGES) OUTLINING THEIR REQUEST. THE LETTER SHOULD CLEARLY 
AND SUCCINCTLY STATE: 

1. PROSPECTIVE GRANTEE'S MISSION AND GOALS; 

2. SPECIFIC PROJECT FOR WHICH SUPPORT IS BEING SOUGHT; 

3. AMOUNT OF FUNDING REQUESTED; 

4. NAME, TITLE, ADDRESS, TELEPHONE NUMBER, AND EMAIL ADDRESS OF THE 
PRIMARY CONTACT PERSON; AND, 

5. CURRENT ANNUAL BUDGET OR AUDITED FINANCIAL STATEMENTS 
IF APPLICABLE, PLEASE ALSO INCLUDE A LIST OF OTHER SUPPORT 
(E.G., FUNDING, IN-KIND CONTRIBUTIONS) SECURED FOR THE PROJECT. 

BECAUSE THE FOUNDATION GENERALLY ONLY SUPPORTS SECTION 501(C) (3) 

PUBLIC CHARITIES, IT ALSO REQUIRES THAT YOU SUBMIT VERIFICATION FROM 
THE IRS THAT YOUR ORGANIZATION IS EXEMPT FROM FEDERAL INCOME TAX AS A 
SECTION 501(C) (3) ORGANIZATION AND IS CLASSIFIED AS A PUBLIC CHARITY 
UNDER SECTION 509(A) OF THE INTERNAL REVENUE CODE. THE FOUNDATION 
KINDLY REQUESTS THAT NO MATERIALS BEYOND WHAT ARB DESCRIBED ABOVE BE 
INCLUDED. 
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CHARLES KOCH FOUNDATION 


48-0918408 


ATTACHMENT 15 


990PF, PART XV - RESTRICTIONS OR LIMITATIONS ON AWARDS 


THE FOUNDATION PRIMARILY SUPPORTS RESEARCH AND EDUCATION PROGRAMS THAT 
ANALYZE THE IMPACT OF FREE SOCIETIES, IN PARTICULAR HOW THEY ADVANCE 
THE WELL-BEING OF MANKIND. BUILDING ON THIS KNOWLEDGE, THE CHARLES 
KOCH FOUNDATION FOSTERS THE PARTNERSHIP OF SCIENTISTS AND 
PRACTITIONERS IN ORDER TO INTEGRATE THEORY AND PRACTICE. BY DOING SO, 
THE FOUNDATION STRIVES TO DEVELOP MARKET- BASED TOOLS THAT ENABLE 
INDIVIDUALS, INSTITUTIONS AND SOCIETIES TO PROSPER. THE CHARLES KOCH 
FOUNDATION FOCUSES ON A SELECT NUMBER OP PROGRAMS WHERE IT BELIEVES IT 
IS BEST POSITIONED TO SUPPORT POSITIVE SOCIAL CHANGE. THE FOUNDATION 
ENCOURAGES ORGANIZATIONS SEEKING SUPPORT TO FIRST FAMILIARIZE 
THEMSELVES WITH THOSE DOMAINS BY EXAMINING THE FOUNDATION'S AREAS OF 
INTEREST. IN ADDITION, THE FOUNDATION PLACES SEVERAL LIMITATIONS ON 
THE REQUESTS IT CONSIDERS. 

1. THE FOUNDATION PRIMARILY MAKES GRANTS TO SECTION 501(C) (3) PUBLIC 
CHARITIES. THE CHARLES KOCH FOUNDATION DOES NOT SUPPORT FOR-PROFIT 
CORPORATIONS OR INDIVIDUALS. 

2. THE FOUNDATION DISCOURAGES GRANT PROPOSALS FOR CAPITAL 
CONSTRUCTION, DEBT REDUCTION, OR GENERAL FUNDRAISING DRIVES OR 
EVENTS. THE FOUNDATION DOES NOT MAKE GRANTS TO SUPPORT LOBBYING 
ACTIVITIES OR CANDIDATES FOR PUBLIC OFFICE. THE FOUNDATION RARELY 
FUNDS ENDOWMENTS. 
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480 




481 




482 




483 




484 




485 




486 




487 




488 




489 




490 




491 




492 




493 




494 




495 




496 




497 




498 




499 




500 




501 




502 




503 




504 




505 




506 




507 




508 




509 



3 Net short-term gam or (toss) from partnerships, S corporations, and Other estates Of trusts _3 

4 Short-term capital loss carryover Enter the amount, if any. from line 9 of the 2010 Capital Loss 

Carryover Worksheet 4 ( ] 

5 Net short-term gain or (loss). Combine lines la through 4 in column (f) Enter here and on tine 13, 

column (3) on the back ► S 1,758,008. 


Long»Term Capital Gains and Losses - Assets Held More Than One Year 

|a) Description ol propwty (b) Dale acquired (ctOaiescM mv Saii-s once («) Cost or other basis ^ 

{Example 100 shares 7% prefened ofT Co ) (mo.day.yr) (mo.day.yr) wsaiespnce (see instructions) Subtr«t (e) (d) 


b Enter the long-term gainor (loss), if any, from Schedule D-1. line 6b 



7 Long-term capital gam or (loss) from Forms 2439, 4684. 6252, 6781. and 8824 

8 Net long-term gam or (toss) from partnerships. S coiporations. and other estates or trusts 

9 Capital gain distributions 

10 Gam from Form 4797. Part I 

11 Long-term capital toss carryover Enter the amount, if any. from line 14 of the 2010 Capital Loss 

Carryover Worksheet 

12 Net long-term gain or (loss). Combirre lines 63 through 11 m column (Q Enter here and on line 14a. 

column (3) on the back ► 


For Paperwork Reduction Act Notice, see the Instructions for Form 1041. 


Schedule D (Form 1041) 2011 


JSA 

1F1210 2 000 
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Schedule P (Form 1041) 2011 Page 2 


IJ-niitl Summary of Parts ! and i! 

Caution; Read the instructions feefome comptetinQ this part 

(1> Beneficianes' 
(see mstr ) 

(2) Estate’s 
or trust's 

(3) Total 


13 



1,758,008. 

14 Net.iong-term gain or (loss): 

a Totai for year 

14a 



787,104 . 

b Unrecaptured section 1250 gam (see line ISofthevnlrsM). .... 

14b 




c 20% rate gar. 

14c 




15 Total net gain or (loss). Combine tines 13and 14a ....... ► 

15 



2,545,112. 


Note: If line 15. column (3), is a net gain, enter the gam on Form 1041. tme 4 (or Form 990-T. Part I, line 4a) It lines 143 and IS, column (2). are net 
gains, go to Part V, am# do nof comp/ete Part IV If tme 15. column (3^. is a net bss. complete Part IV and the Capital Lxiss Cvryover Woiiisheet, as necessary 

15^33^ Capitet Loss Limitation 

16 Enter here and enter as a (loss) on Form 1041, line 4 (or Fwm990-T, Part i. line 4c, if a trust), the smaller of 

a The loss on line 15. column (3) or b $3,000 16 ( ^ ]_ 

Note: If the loss on line 15, column (3). *s more than $3,000, or if Form 1041. page 1, line 22 (or Form 990-T, line 34). is a loss, comptefe fhe Capital Ljobs 
C artyov er Worii^eet m the instructions to figure your capital loss carryover 

igiffW Tax Computation Using Maximum Capital Gains Rates 

Form 1041 filers. Complete this part only if both lines 14a and 15 in column (2) are gams, or an amount is entered in Part I or Part I! and 
there IS an entry on Form 1041, line 2b{2). and Form 1041, line 22, ts more than zero 
Caution: Skip this part and complete the Schedule D Tax IVo/fcs/jeefrn the instrui^ions if 

• Either line 14b. col (2) or line 14c. col (2) is more than zero, or 

• Both Form 1041. line 2b(1), and Form 4952, line 4g are more than zero 

Form 990-T trusts. Complete this part only if both hnes 14a and 15 are gams, or qualified dividends are included in income in Part ! 
of Form 990-T, and Form 990-T. line 34. is more than zero a<ip this part and complete the Schedule D Tax Worksheet in the instructions 
if either line 14b. col (2) or line 1 4c, col (2) is more than zero 


17 Enter taxable income from Form 1041, line 22 (or 

18 Enter the smaller of line 14a or 15 m column (2) 

but not less than zero . . ... 

-orm 

18 

990-T. line 34) , . . 

19 Enter the estate’s or trust’s qualified dividends 
from Forni 1041, line 2b(2) (or enter the qualified 
dividends included m income in Part 1 of Form 990-T) . 

20 Add tines 18 and 19 

19 


20 


21 If Ihe estate or trust is filing Foim 4952, enter the 
amount from line 4g. otherwise, enter -C* . , ► 

21 



Subtract line 21 from line 20 If zero or less, enter -0- 
Subtract line 22 from line 17 If zero or less, enter -0- 


Enter the smaller of the amount on line 17 or $2,300 

Is the amount on line 23 equal to or more than the amount on line 24'> 

B Yes. Skip lines 25 and 26. go to line 27 and check the "No" box 

No. Enter the amount from line 23 

Subtract line 25 from line 24 

Are the amounts on lines 22 and 26 the same? 

□ Yes . Skip ims* 27 iniu 30: go 10 line 31 I I No . Enter Ihetmsilwor line 17 or hne22 


28 Enter the amount from line 26 (if line 28 is blank, enter -0-) . 


17 


22 


23 


24 


25 


26 


27 


28 


29 



Subtract line 28 from line 27 

Multiply tine 29 by 15% (15) 

Figure the tax on the amount on tme 23 Use the 201 1 Tax Rate Schedule for Estates and Trusts 
(see the Schedule G instructions in the instructions for Form 1041) 


32 Add lines 30 and 31 

33 Figure the tax on the amount on tine 17 Use the 2011 Tax Rale Schedule for Estates and Trusts 

(see the Schedule G instructions in the instructions for Form 1041) 

34 Tax on ait taxable income. Enter the smaller of line 32 or line 33 here and on Form 1041, Schedule 

G, line la (or Form 990-T. tine 36) 


30 


31 


32 


33 


34 



Schedule D (Form 1041) 2011 
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SCHEDULE D-1 
(Form 1041) 

Department at (he ."^easury 
Internal Revertue Senace 

Continuation Sheet for Scheduie D 
(Form 1041) 

See instructions for Schedule 0 (Form 1041). 
tf- Attach to Schedule D to list additional transactions for lines la artd 6a. 

OMBNo 1545-0092 

iiii 

Name of estate or trust 

CHARLES KOCH FOUNDATION 

Employer identificatioft number 

48-0918408 


fSBlT" Short-Term Capital Gains aind Losses - Assete HeM One Year or Less" 


(a) Description of property (Example 

100 sh 7%preteiTedofZ'Co) 

(b) Date 
acquired 
(mo . day. vr ) 

fe} Date sold 
(mo.d^.yr) 

(d) Sales price 

(e) Cost or other basis 
(see mstnicbons) 

9) Gain or (loss) 
Subiract (e) from (d) 

la 

ZAZOVE ASSOCIATES, LLC 

VARIOUS 

VARIOUS 

972,037. 

994,248. 

-22,211. 

ACIS CLO 

VARIOUS 

VARIOUS 

8,964,429. 

8,791,432. 

172,997. 

PILOT TRAVEL CENTERS 

VARIOUS 

VARIOUS 

11,607,222. 

10,000,000. 

1,607,222. 































































































































1b Total. Combine the amounts in column (0 Enter here and on Schedule 0. line lb 

1,758,008. 


For Paperwoi* Reduction Act Notice, see Nis Instructions lor Form 1041. Schedule D-1 (Form 1041( 2011 

JSA 

1FJ221 2000 
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Schedule D-1 (Form 1041) 20t1 

Name of estate or trust as shown on form 1041 Oono! 


and emplO]r«’ i d en W c ift on ninnber i shown ' 


Employer identification number 


l3iBlTM~ Long-Term Capital Gains and Losses - Assete Held More Than One Year 


(a) Descnption of pi^^erty (Example 
lOOsh 7% preferred of "r Co) 

(b) Date 
acquired 
fmo . dav. vr) 

(e) Date said 
(mo . day. yr ) 

(d) Sales price 

(e) Cost or Wher basis 
(see instructxins) 

(f) Gam or (loss) 

Su biract (e) from (d) 

6a 

ZAZOVE ASSOCIATES. LLC 

VARIOUS 

VARIOUS 

2,020,548. 

1,845,833. . 

174,715. 

ACIS CLO 

VARIOUS 

VARICMJS 1 

1,308,000. 

1,610,000. 

-302,000. 

PIMCO 

VARIOUS 

VARIOUS 

27,459,154. ^ 

26,569,477. 

889,677. 

EATON VANCE 

VARIOUS 

VARIOUS 

331,278. 

306,566. 

24,712. 































































































































fib Total. Combine the amounts in column ff) Enter here and on Schsdt^ D. line 6b 

787,104 . 


Schedule D-1 (Form 1041) 2011 


1F12«20aj 
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Form 8666 <Rev 1-20i;) Page 2 

• >f you are fitino for an Additional {Not Automatic) 3-Month Extension, complete only PartH and check this ^ j ^ 


Note. Only complete Part II >f you have already been granted ar» aulomattc 3-nionth extensior> on a previously filed Form 8868 
♦ if vou are filing for an Automatic 3-Month Extension, complete onhr Part I (on page 1 ) 

IsHflff" Additionat (NotAutomatIc) S-Month Exter^ion of Time. Only file the original (no copies needed) 


Enter filer'e identifying number, see instnictions 



Name of exempt organization or other filer, see unstruebons 


Employer identificahon number (EIN) or 

Type Of 
print 

CHARLES G. KOCH CHARITABLE FOUNDATION 

a 

48-0918408 

File by the 
due date fat 

Number, street, and room or suite no IfaPO box, see in^nKbcxts 

P.O. BOX 2256 

a 

Social security number (SSN) 

filing your 
return See 
instructions 

City, town or post office, state, and ZIP code. Fix a for«^ address, see instructions 

WICHITA, KS 67201-2256 


Enter the Return code for the return that this appheatton is for (fite a separate applicatton for each return) i oj 4 f 


Application 

Return 

Application 

Return 

Is For 

Code 

is For 

Code 

Form 990 

01 


mmm 

Form 990-8L 

02 

Form 1041-A 

08 

Form 990-EZ 

01 

Form 4720 

09 

Form 990-PF 

04 

Form 5227 

10 

Form 990-T (sec 401(a) or 408(a) trust) 

05 

Form 6069 

11 

Form 990-T (trust other than above) 

06 

Form 8870 

12 


STOPI Do not complete Part tl if you were not already gramted an automatic 3-month extension on a previously filed Form 8868. 


• The books are in the care of ► HEATHER LOVE 

Telephone No ► 316 828-8286 FAX No ► 

• If the organization does not have an office or place of busirtess in the United States, check the box ► j ) 

• if this IS for a Groi^ Return, enter the organization's four digit Group Exemption Number (GEN) is 

for the whole group, check this box ► Q]] If it is for part of the group, check this box I I and attach a 

list with the names and EINs of all members the extension »s for 

4 I request an additional 3-month extension of time uoW 11/15 . 20 12 

5 For calendar year 2011 , or other tax year begmrwng , 2 0 , and ending . 20 

6 If the tax year entered in tirre 5 is for less than 12 months, check reason I I Initial return I Tpinal return 
I I Change in accounting period 

7 State in detail why you need the extension ADDITIONAL TIME IS REQUIRED TO ACCUMULATE THE 

INFORMATION NECESSARY TO FILS A COMPLETE AND ACCURATE RETURN. 


8a if this application is for Form 990-BL. 990-PF, 990-T, 4720. or 6069. enter the tentative tax, less any 
nonrefundable credits See instructions 



$ 0 

b If this application is for Form 990'PF, 990-T. 4720. or 6069. enter any refundable credits and 
estimated tax payments made Include any prior year overpayment allowed as a credit and any 
amount paid previously with Form 8868 

s 

j 


$ 0 

c Balance Due. Subtract line 8b from line 8a Include your payment with this form, if required, by using EFTPS 
(Electronic Federal Tax Payment System) See instructions 

8c 

$ 0 


Signature and Verification must be completed for Part il only. 


Under penatues of perjuty, t declare mat I nave examined (Iva form, ineludwg accompanying scneduie» and ytaiements, and to the Peat of my knowledge and beliel. 
It IS true, corract. and complete, and that I am authorized to piepare this form 


Signature ► Title ► Dale ► 

Form 8868 (Rev i.20i2) 


JSA 

fF80SS4 000 


1S733H K932 


8/7/2012 


2:05:54 PM 


11-S 


85646 



515 


1/22/2)14 


Johr Christy! H^rtland Instikfte 


John Christy 

Director, Earth System Science Center, Ursversity of Alabama - rtjntsville 

Professor of atmospheric science and director of the Earth System 
Science Center at the University of Alabama in Huntsville. In November 
2000 Gov. Don Siegelman appointed him to be Alabama's State 
CUmatologisL Awaitled NASA's Medal for Exceptional Scientific 
Achievement in 1991. In January 2002 was inducted asa Fellow of the 
American Meteorological Society. Received hisPh.D. in Atmo^fieric 
Science from the Uiiversity of Illinois in 1987, 




Facebook Twitter YouTube 


PolicyBot Search 


Other Heartland Links 


Climate Change Reconsidered 
Climate Corrferences 
Common Core 

Cool Gife, T-Shirts, and More 
Fakegate (PeterGleick) 
ParentTrigger 
Past Features 
Replyto Our Critics 


On the Blog 

The Diffwence a Soverow l^kes 

January 21. 2014, 6:S2 AM 

Heareland Daily Podcast; The Pimire ta 
Obamacare 

January 21, 2014,2-.18 AM 

!s This Any Way to l^at ^te is* CteirtCRt? 

January 20, 2014,8:46 PM 

Wiere the US. Ecatomy is &ring, and Why 

fenuary 20, 2014,7:13 AM 

Truth and Trust Ess^tlal Before Etecting 
Legisiators 

January 18, 2014.3:24 AM 


Events 


ht^://hea’8aTd.org/johr>-ch-isty 


1/2 


o 


